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© Therapeutic nucleosides. 

v" Vjy The present invention relatea to certain novel 3*- 
exidonucleosides and pharmacautically acceptable deri- 
vativea thereof: the use of certain 3*-ettdonucteosides. their 
pharmacautically acceptable derivatives and therapeutic 
combinations containing them, in therapy, particularly in the 
treatment and prophylaxis of gram negative biatrial infec- 



tions and retroviral infections, especially AlOS: to processes* 
for the preparation of 3*-aiidonucleosides: and to formu- 
lations containing them. 
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Th present invention relates to J'-azido-nucieosides, pharmaceutical 
acceptable derivatives thereof, combinations containing them, and their use in 
therapy, particularly for the treatment or prophylaxis of certain viral and 
bacterial infections. 

In the field of antiviral chemotherapy, few drugs exist which effectively combat 
the virus £er se, owing to the difficulty of attacking the virus while leaving 
uninfected host cells unimpaired. It was long supposed that, with the extreme 

parasitic nature of viruses, all the necessary facility* f«* — ► ; — 

provided by the host ceil. It has recently been established that certain stages in 
the virus life-cycle, which vary from species to species, are specified by the 
virus itself, and these stages may prove susceptible to attack where they differ 
sufficiently from any corresponding host-ceil function. However, owing to great 
similarity between viral and host functions, effective treatments have proven 
very difficult to identify. 

For this reason, compounds identified as being suitable for the treatment of viral 
infections usually have some toxicity for the host. Thus, the ideal medication is 
non-toxic at antivirally effective concentrations but, in the absence of such a 
treatment, the compound should possess a good therapeutic ratio, that is, the 
concentrations at which the treatment is toxic are significantly higher than 
those at which an antiviral activity is observed. 

One group of viruses which has recently assumed a particular importance are the 
retroviruses. Retroviruses form a sub-group of RNA viruses which, in order to 
replicate, must first 'reverse transcribe' the RNA of their genome into DNA 
Otranscriptiort' conventionally describe? the synthesis of RNA from DNA). . Once 
in the form of DNA, the viral genome may be incorporated into the host cell 
genome, allowing it to take full advantage of the host cell's 
transcription/translation machinery for the purposes of replication. Once 
incorporated, the viral DNA is virtually indistinguishable from the host's DNA 
and, in this state, the virus may persist for as long as the cell lives. As it is 
virtually invulnerable to attack in this form, any treatment must be directed at 
another stage of the virus life cycle and will, of necessity, have to be continued 
until all virus-infected cells have died. 
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Krieg et_al. (Exp. Cell Res., 116 (1978) 21-29) found 3 r -azido-3 f -deoxyd9r3c3n? 5 8 0 
to b activ against FLV in in vitro experim nts, and Qstertaq et al . (Proc. :,at. 
Acad, Sci. (1974) 71, 4980-85) stated that, on the basis of antiviral activity 
related to FLV and a lack of cellular toxicity, S'-azidoO'-dideoxythymidine 
"might favourably replace bromodeoxyuridine for medical treatment of diseases 
caused by DNA viruses". However, De Clerq et ah (Biochem. Pharm. (I960) 29, 
1849-1851) established, six years later, that J'-azidoO'-dideoxythymidine had no 
appreciable activity against any viruses used in their tests, including such DNA 
viruses as vaccinia, HSVI and varicella zoster virus (VZV). 

Bacteria also present a problem in therapy, as all living organisms employ very 
much the same life processes as one another, so a substance toxic to one is likely 
to prove toxic to another. In addition, experience has shown that, in time, 
strains of bacteria develop that are resistant to the commonly used antibacterial 
agents. 

It has now been found that certain 3 f -azidonucleosides as described below are 
useful in the therapy of viral and bacterial infections, particularly retroviral 
infections, including HIV infections and gram-negative bacterial infections, 
including certain strains of gram-negative bacteria resistant to commonly used 
antibacterial agents. 

Thus, in a first aspect of the present invention, there is provided a compound of 
formula 




(I) 
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wh rein A is a purine or pyrirmdine base^other than thymm jinked at the 9- or 
1- positioner a pharmaceutical!/ acceptable d rivative thereof, for use in 
human or veterinary therapy. 

The compounds of formula (I) and their pharmaceutical^ acceptable derivatives 
are referred to herein as the compounds according to the invention. 

Retroviral infections frequently affect the central nervous system of the subject 
and, in this connection, a particular advantage of the compounds according to 
the invention is as, experiments have demonstrated, their ability to cross the 
blccd-brain barrier in ciinicaiiy effective quantities. 

The compounds according to the invention have been found to possess 
particularly potent activity against retroviral and gram-negative bacterial 
infections. 

Accordingly, there is provided (a) the compounds according to the invention for 
use in the treatment or prophylaxis of retroviral or gram-negative bacterial 
infections and (b) use of the compounds according to the invention in the 
manufacture of a medicament for the treatment or prophylaxis of a retroviral or 
gram-negative bacterial infection. 

The term "retroviral infections", as used herein, refers to any virus which, for an 
integral part of its life-cycle, employs a reverse transcriptase. 

Particular bacteria against which good activity has been found are as follows. 

Escherichia coli, Salmonella dublin , Salmonella typhosa . Salmonella typhimurium . 
Shigella flexneri , Citrobacter freundii f Klebsiella pneumoniae . Vibrio cholerae . 
Vibrio anquillarum , Enterobacter aeroqenes , Pasteurella multocida . Haemophilus 
influenzae , Yersinia enterocolitica t Pasteurella haemolytica . Proteus mirabilis 
and Proteus vulgaris , the causative organisms of such ailments as travellers' 
diarrhoea, urinary tract infections, shigellosis, typhoid fever and cholera in 
humans, as well as animal diseases such as calf neonatal enteritis, pig post- 
weaning enteritis and chicken colisepticaemia. 
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The compounds according to the invention have particularly good activity against 
the following viruses: human T-cell lymphotropic viruses (HTLV), s-ecia" 
HTLV-I, HTLV-II and HTLV-III (HIV); feline leukaemia virus, equine Jecuol 
anaemia virus, caprine arthritis virus and other l ntiviruses, as well as other 
human viruses such as hepatitis B virus, Epstein-Barr virus (EBV) and the 
causative agent of multiple sclerosis (MS). The compounds according to the 
invention have also been found to be effective in the treatment of Kaposi's 
sarcoma (KS) and thrombocytopaenia purpura (TP). For these last indications 
(MS, KS and TP) and caprine arthritis virus, the present invention includes the 
compounds of formula (I), wherein A is thymine, for use in their treatment or 
prophylaxis, as well as the use of such compounds in the manufacture of a 
medicament for their treatment or prophylaxis. 

The activity of the compounds according to the invention against such a wide 
range of bacterial and viral infections is clearly of great advantage in.medidine, 
and the novel mode of action allows the use of these compounds in combination 
therapy to reduce the chance of resistance developing. However, such 
combinations are particularly useful, as the 3'-a2idonucleosides have a surprising 
capacity for potentiation by other therapeutic agents as described below. 

It has been discovered that 3'-azidonucleosides cooperate synergisticaily with a 
wide range of other therapeutic agents, thereby disproportionately enhancing the 
therapeutic potential of both agents. Significantly less of each compound is 
required for treatment, the therapeutic ratio is raised and, accordingly, the risk 
of toxicity from either compound is reduced. 



Therefore, according to a further aspect of the present invention, there is 
provided a compound of formula 




wherein B is a purine or pyrimidine base linked at the 9- or 1- position 
respectively, or a pharmaceutical^ acceptable derivative thereof, for use in 
combination therapy with at least one further therapeutic agent. 
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In particular, there is provided a compound of formula (I)A f or a 
pnarmaceut.cally acceptable derivative thereof, for use in combination therapy 
as described aoove, wherein the two active agents are pr sent in a potentiating 



ratio. 



A "potentiating ratio" is that ratio of the compound of formula (I)A f or a 
pharmaceutical!/ acceptable derivative thereof, to the second therapeutic agent 
which provides a therapeutic effect greater than the sum of the therapeutic 
effects of the individual components. 

It will be appreciated that, while there will usually be an optimum ratio tn 
ensure maximum potentiation, even a vanishingiy small quantity of one agent 
will suffice to potentiate the effect of the other to some degree, and so any 
ratio of two potentiating drugs will still possess the required synergistic effect. 
However, greatest synergy is observed when the two agents are present in a ratio 
of 500:1 to 1:500, preferably 100:1 to 1:100, particularly 20:1 to 1:20 and 
especially 10:1 to 1:10. 



The present invention, therefore, further provides a therapeutic combination of a 
compound of formula (I)A f or a pharmaceuticaily acceptable derivative thereof, 
and at least one further therapeutic agent. 

The combinations described above are referred to herein as combinations 
according to the invention. 

Thus, there is further provided a combination according to the invention for use 
in the treatment or prophylaxis of, or use of such combinations in the 
manufacture of a medicament for the treatment or prophylaxis of, any of the 
infections or indications mentioned above* 

The combinations according to the invention may conveniently be administered 
together, for example, in a unitary pharmaceutical formulation, or separately, 
for example as a combination of tablets and injections administered at the same 
time or different times, in order to achieve the required therapeutic effect. 

In antiviral tests, it has been found that, for example, azidonucleosides are 

potentiated by such diverse agents as interferons, nucleoside transport inhibitors, 

giucuronidation inhibitors, renal excretion inhibitors and even other therapeutic 

nucleosides which may not necessarily have activity against the same organisms 
as the compounds of formula (I)A. 
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Particularly preferred types of interferon are a, S and r while nucleoli .a 
transport inhibitors include such agents as dilazep, dipyridamole, 6-[(4- 
nitroben^oyl)thio]-9-(8-0.ribofuranosyl) purine, papavarine, miofiazine, 
hexobendine, lidoflazine and their acid addition salts. 

Probenecid is particularly useful in combination with the 3'-azidonucleosides of 
formula (I)A, as it possesses both renal excretion inhibiting activity and 
glucuronidation blocking activity. Examples of other compounds useful in this 
aspect include acetaminophen, aspirin, lorazepam, cimetidine, ranitidine, 
zomepirac, dofibrat-, inderr.sthscin, ketupfufen, naproxen and other compounds 
which compete for glucuronidation or otherwise undergo significant 
glucuronidation. 

y-azidonucleosides of formula 1(A) and their pharmaceutical^ acceptable 
derivatives are potentiated by other therapeutic nucleoside derivatives as 
described above, including acyclic nucleosides of the type described for example 
in UK Patent Specification No. 1 523 865, U.S. Patent Specification No. 4 360 
522, European Patent Specifications 74 306, 55 239 and 146 516, and European 
Patent Applications 43a 393 and 434 395, and particularly include those 
compounds of the general formula 2 



H 2 N 




(A) 



CHX fHCH OH 
Y 



wherein Z represents a hydrogen atom or a hydroxy or amino group; 
X represents 

(a) an oxygen or sulphur atom or a methylene group and Y represents a 
hydrogen atom or a hydroxymethylene group; or 

(b) methyleneoxy group (-OCHj) and Y represents a hydroxy group; 
andpharmaceutically acceptable derivatives thereof. 

Examples of the above-mentioned derivatives are salts and esters and include 
base salts e.g. alkali metal (eg sodium) or alkaline earth metal salts and 



cp o-toluen sulphonic acid, as well as pharmaceutical^ acceptable 
mineral acids such as hydrochloric or sulphuric acid. 

Esters of the compounds of formula (A) which may be conveniently used in 
accordance with the present invention include those containing a formyloxy or 
C (for example C^'alWanoyloxy (e.g. acetoxy or propionyloxy), optionally 
substituted aralUanoyloxy (e.g. phenyl-C^alWanoyloxy such as phenyl-acetoxy) 
or optionally substituted aroyloxy (e.g. benzoyloxy or naphthoyloxy) ester 
grouping at one or both of the terminal positions of the 9-side chain of the 
compounds of formula (A).' The above-mentioned aralUanoyloxy and aroyloxy 
ester groups may be substituted, for example, by one or more halogen (e.g. 
chlorine or bromine) atoms or amino, nitrile or suiphamido groups, the aryl 
moiety of the grouping advantageously containing 6 to 10 carbon atoms. 

Particularly preferred examples of compounds of the above general formula (A) 
for use in accordance with the present invention include 9-((2-hydroxy-l- 
hydroxymethylethoxy)methyl]guanine, 2-amino-9-(2-hydroxyethoxymetr>y0purine 
and particularly 9-(2-hydroxyethoxymethyl)guanine (acyclovir). The latter 
compound as been found to have a particularly good potentiating effect, 
especially when the compound of formula 1(A) is y-azido-y-deoxythymidine, as 
described in the Examples. 

In the antibacterial field, it has also been found that a broad spectrum of 
antibiotics is effective in potentiating the activity of azidonucleosides. These 
include diverse agents such as: benzylpyrimidines e.g. 2,4-diamino-5-(3\4 , l 5 , - 
trimethoxybenzyl) pyrimidine (Trimethoprim) and analogues thereof, for example 
as described in UK Patent Specification No. 1 405 246; sulphonamides e.g. 
sulfadimidine; rifampicin; tobramycin; fusidic acid; chloramphenicol; 
clindamycin and erythromycin. 

Thus, in a further aspect there is provided combinations according to the 
invention wherein the second agent is at least one of the above-mentioned 
antiviral or antibacterial agents or classes of agent. 

Other combinations suitable for use according to the present invention include 
those wherein the second agent is, for example, interieukin II, suramin, 
phosphonoformate, HPA 23, 2\y-dideoxynucleosides, for example, 2\y- 
dideoxycytidine and 2 f f 3 , -dideoxyadenosine 1 or medications such as levamisol or 
thymosin to increase lymphocyte numbers and/or function as appropriate. 
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It will further b apprec.ated that the compound, and combinat.ons . ecordinc >, 
th mvent.on may also be used in conjuncfon w.th other ,mmun e modul.i.ng 
therapy including, for example, bone marrow and lymphocyte transplants. 

Certain of the retroviral infections descr.bed above, for example AIDS, are 
commonly associated with opportunistic infections. Thus, it will be appreciated 
that, for example, a combination of y-ar.doO'-deoxythymidine (AZT) and 
acyclovir would prove particularly useful in the treatment of an AIDS patient 
with an opportunistic herpes infection, while a combination of AZT and 9.f' 2 - 
hydroxy-l.hydroxymethylethoxy)methyl]guanine would be useful in the treatment • 
of an AIDS patient wth an opportunistic cytomegalovirus infection. 

Generally preferred pyrimidines of formula (I) and (I)A for use according to the 
present invention are those of the formula: 

h * 



HO 




(II) 



wherein R 1 is hydroxy, mercapto, amino, alkylthio, aralkoxy, alkoxy, cyano, 
alkylamino, di alky 1 amino, the alkyl groups optionally linked to form a heterocycle; 

R 2 is hydrogen, acyl, alkyl, aroyl or sulphonate; 

R 3 is hydroxy, mercapto, amino, triazolyl, alkylamino, dialkylamino, the alkyl 
groups being optionally linked to form a heterocycle, aralkoxy, alkoxy or alkylthio; 

R 4 is alkyl, substituted alkyl, halo, perhalomethyl, hydroxy, alkoxy, cyano, nitro, 
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl or hydrogen; and 

pharmaceutical! y acceptable derivatives thereof. 



-iu- 
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In the abov general formula (I) the dotted lines in the 2- to 6- positions are 
intended to indicate the present of singl or doubl bonds in these positions the 
reiativ positions of the single and doubl bonds being d termined by whether the 
substituents R 1 and R 2 are groups capable of e.g. keto-enoi tautomerism. 

Preferred classes of pyrimidtne nucleoside according to the invention are cytidine 
derivatives, e.g. compounds of formula (II) wherein R 3 is amino or alkylamino, 
particularly wherein the 3' azido group is in the erythro configuration ("down 
azido"); thymidine and uridine derivatives (e.g. compounds of formula (I) wherein 
R 3 is other than amino or alkylamino) wherein the 3' azido is in either the ervt-hro 
or threo ("up azido") configuration; and nucleosides unsaturated better, the 
and 6C positions. 

Generally preferred purines of formulae (I) and (I)A for use according to the 
present invention are of the formula -6 



wherein R and R may be the same or different and are selected from amino, 
hydrogen, hydroxy, mercapto, alkylthio, alkoxy, aralkoxy, cyano or alkylamino; and 
pharmaceutical^ acceptable derivatives thereof. 

Preferred classes of purine nucleoside according to the invention are adenine 
derivatives, e.g. compounds of formula (IDA wherein R 6 is amino or substituted 
amtng, and guanine derivatives, e.g. compounds of formula (III) wherein R 6 is as 
defined, other than amino or substituted amino, and R 7 is amino or substituted 
amino. 

The above-mentioned acyl groups advantageously comprise alkyl or aryl groups as 
described below. With regard to the compounds of formulae (II) and (II)A above, 
the above-mentioned alkyl groups advantageously contain 1 to 8 carbon atoms, 
particularly 1 to 4 carbon atoms, e.g. methyl or ethyl groups, optionally substituted 
by one or more appropriate substituents, as described b low. The ab ve-mention d / 




HO 
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^yl groups including the aryl moieties of such groups as araikoxy are prefer.oly 
jfienyl groups ptionally substituted by one or more appropriate substituents, as 
described below. The above-mentioned alkenyi and alkynyl groups advantageously 
contain 2 to 8, particularly 2 to 4, carbon atoms, e.g. ethenyl or ethynyl, 
optionally substituted by one or more appropriate substituents as described below. 

Appropriate substituents on the above-mentioned alkyl, alkenyi, alkynyl and aryl 
groups are advantageously selected from halogen, hydroxy, Cj^ aikoxy, Cj 
alkyl, C 6 _ 12 af yU C 6 _ 12 araikoxy, carboxy, amino and substituted amino wherein 
the amino is singly or doubly substituted by a alkyl, and when doubly 

ha alkyl groups optionally Deing linked to form a heterccycle. 



Further classes of preferred compounds of formula (II) include those wherein one or 

12 3 4 
more of R , R , R and R are as def ined below, namely 

R* is hydroxy, mercapto, aikoxy or amino; 
2 

R is hydrogen, methyl, a * kan °yl or benzoyl; 
'R^ is hydroxy, mercapto, amino, or substituted amino; 

R is hydrogen, when R' is amino or substituted amino, and halogen, 
perhalomethyl, C^^-j alkyl, C^.j alkenyi or substituted ethenyl when R 5 is other 
than amino or substituted amino, and 5 derivatives of such compounds including 
straight or branched chain alkyl esters optionally substituted with carboxy groups, 
(e.g. succinate), thio esters, optionally substituted aryl esters, mesylate, 

giucuronide or mono-, di- or tri-phosphates. 

Further classes of preferred compounds of formula (II)B include those wherein 
R is amino, alkylamino, mercapto, hydroxy or Cj_^ aikoxy; and/or 
R 7 is amino, alkylamino or hydrogen; 

and 5 derivatives of such compounds including straight or branched chain alkyl 
esters optionally substituted with carboxy groups (e.g. succinate), Cj^ thio esters, 
optionally substituted aryl esters, mesylate, giucuronide or mono*, di- or tri- 
phosphates. 
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Preferred compound* of formula (I) for use in the treatment or proonylax.s of V i ral 
infections are those compounds of formula (II) wherein 

R is hydroxy, mercapto, Cj.j alkoxy, amino, C 6 . l2 aralkoxy or is an 0-anh y ar a 
linkage connecting the 2 a«d 5' positions; 
R is hydrogen, methyl or benzoyl; 

R^ is hydroxy, mercapto, amino.substituted amino or C fi 12 aralkoxy; 
R J -s.as defined, provided that A in formula (I) is not a thymine residue; and 
pharmaceutical^ acceptable derivatives thereof. The azido group is 
advantageously in the ervthro configuration. Particularly preferred are thos 
compounds as described above which vary by only one of the substituents R J -R 4 in 
the pyrimidine ring from those of a thymine residue (wherein R 1 and R 3 are 
hydroxy, R is hydrogen and R 6 i, methyl). Preferred compounds of formula (I) for 
use in the treatment or prophylaxis of *itm infections are as described above for 
formula 'U but further include those compounds of formula (I)A wherein B is a 
thymine residue, and especially when the said compound .s T-azidoO'- 
deoxythymidine. 

Those compounds of formula (I) which are preferred for use in the treatment or 
prophylaxis of bacterial infections are those of formula (II) wherein: 

R 1 is oxygen, sulphur, benzyloxy or methoxy; 
R is hydrogen or benzoyl; 
R is as defined above; 

R is methyl or halogen, provided that A in formula (I) is not a thymine 
residue; and pharmaceutically acceptable derivatives thereof. 

The J'-azido group may be in either configuration, but is particularly preferred in 

the ervthro configuration, and preferred pharmaceutically acceptable derivativ s 

are those 5' esters of simple organic acids, preferably C, .„ acids. 

1*18 

Particularly preferred are those compounds as described above which vary by only 
one of the substituents R -R in the pyrimidine ring from those of a thymine 
residue (wherein R and R are hydroxy, R 2 is hydrogen and R 4 is methyl). 

Preferred compounds of formula (I)A for use in the treatment or prophylaxis of 
bacterial infections are as described above for formula (!) but further include thos 
compounds of formula (DA wherein 8 is thymine residue, and especially when th 
said compound is 3'-azido-3'-deoxythymidine. 
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Preferred esters of the compounds of formula (I) inc., h 

which the non-carbony, moiety of the ester crl " ° XyUC Mid Mt "' in 

branched chain alWyi. ^ lkyl ^ " ^ » — from straight or 
^o„yal M fe .g. pheno.ymethyO, ar i "TT" 0 ' ^ *'»>">. 

halogen, (v alkyl or C alL Y , ' 0ptional, y substituted by 

~ph o ;^^ - « - 

Ar. reference to any of the above ' cor*^^ "IT'^ eS ' efS * 
pharmaceutical^ acceptable salt thereof. * feference t0 a 

With regard to the above-described ester. , 

C-*. A„, aryl moiety ln J, r Par " CU ' arty 1 " 4 

phenyl group. te ™ adv antageousIy comprises a 

Example, of pharmaceuticaHy acceptable salts of »h. 
■ PharmaceuticaHy acceptable derivLiv- th °' ,0rm ^ «> and 

an appropriate 4 S JY IrmeTr '"^ ^ * ^ 

(e- 9 . magnesium) saJts, ammon.um ^7^^ ^ ^ «<- 
acid salts, such as the hydrochloride. " ""^ *" minera ' 

Specific examples of pharmaceutical^ ^ 

mono»=ium Mi. folI ™ '"**" """""»• «h. 

m beniMte! ^JZ'J^TX"" oct * no • te, 

Pivaiatt; and mesylate. «»««o«tf hydrogen succinate; 

Certain of the compounds accai>Ht M »- • 

Provides the compounds of formula 



C 

W (1)8 
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wherein . C is a purine or a pyrimidine base linked at the 9- or 1- position 
respectivelyi and 

pharmaceutical^ acceptable derivatives thereof, other than 

(a) compounds of formula (I)B wherein C is an adenine, guanine, uridine, 
cytidine or thymine base, and their 5*-mono- or 5'-triphosphate esters; 

(b) the S'-O-acetate 5 ! -0-trityl and 5MD-(4-methylbenzenesulphonate) 
derivatives of the compound of formula (I)B wherein C is a uridine base 
and the 3'-azido group is in the ervthro configuration; 

(c) compounds of formula (IB wherein C is (i) a 5-bromovinyluridine or 5- 
trifluoromethyluridine residue and the 3'-azido group is in the erythro 
configuration; (ii) a uridine residue and the 3'-azido group is in the threo 
configuration; and (iii) a 5-iodo or 5-fluorouridine residue and the 3'- 
azido group is in the ervthro or threo configuration; and 5'-0-trityI 
derivatives of such compounds; 

(d) compounds of formula (1)B wherein C is (i) a 5-bromovinyluridine or 
cytidine residue and the 3'-azido group is in the threo configuration; (ii) 
a 5-fluorocytidine residue and the 3'-azido group is in the ervthro 
configuration; or (iii) a 5-methylcytidine residue and the 3'-azido 
group is in the threo or ervthro configuration; 

(e) the S'-O-acetate esters of compounds of formula KB) wherein C is a 
4-chloro-2(lH) pyrimidinone or 4-(lH-l f 2 f 4.triazoM-yl)-2(lH)pyrimidinone 
(optionally substituted at the 5-position by fluorine or methyl) and 

the 3 f -azido group is in erythro configuration; 

(f) the y-O-KA-methoxyphenyOdiphenylmethynderivative of the 
compound of formula (I)B wherein C ia a cytidine residue and the 3'- 
azido group is in the erythro conf iguration; and 

(g) the S'-O-trityt derivative of the compound of formula (1)B wherein C 
is an adenine residue and th 3'-azid group is in the threo 
configuration. 
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Preferred compounds are those described above in association with therr-jy, 
oth r than those sp cifically excluded above. 

The compounds, of formulae (I) and (I)A f and their pharmaceutical^ acceptable 
derivatives, also referred to herein as the active ingredient, may be administered 
for therapy by any suitable route including oral, rectal, nasal, topical (including 
buccal and sublingual), vaginal and parenteral (including subcutaneous, 
intramuscular, intravenous and intradermal). It will be appreciated that the 
preferred route will vary with the condition and age of the recipient, the nature 
of the infection and the chosen active ingredient. 

In general a suitable dose will be in the range of 3.0 to 120 mg per kilogram body 
weight of the recipient per day, preferably in the range of 6 to 90 mg per 
kilogram body weight per day and most preferably in the range 15 to 60 mg per 
kilogram body weight per day. The desired dose is preferably presented as two, 
three, four, five, six or or more sub-doses administered at appropriate intervals 
throughout the day. These sub-doses may be administered in unit dosage forms, 
for example, containing 10 to 1500 mg, preferably 20 to 1000 mg, and most 
preferably 50 to 700 mg of active ingredient per unit dosage form. 
Experiments with 3 , -azido-3 , -deoxythymidtne suggest that a dose should be 
administered to achieve peak plasma concentrations of the active compound of 
from about -1 to about 75 uM, preferably about 2 to 50 uM f most preferably 
about 3 to about 30 uM. This may be achieved, for example, by the intravenous 
injection of a 0.1 to 5% solution of the active ingredient, optionally in saline, or 
orally administered as a bolus containing about 1 to about 100 mg/kg of the 
active ingredient. Desirable blood levels may be maintained by a continuous 
infusion to provide about 0.01 to about 5.0 mg/kg/hour or by intermittent 
infusions containing about 0.4 to about 15 mg/kg of the active ingredient. 

The combinations according to the invention may be administered in a similar 

manner to that described above to provide the desired therapeutic dosages of the 

active ingredient and the further therapeutic agent concerned. The dosage of 

the combination will depend on the condition being treated, the particular active 

ingredient and the further therapeutic agent concerned and other clinical factors 

such as the weight and condition of the patient and the route of administration 

of the combination. As indicated above, the active ingredient and the further 

therapeutic agent may be administered simultaneously (e.g., in a unitary 

pharmac uticai formulation) or s parately (e.g., in separate pharmaceutical 

formulations) and, in g neral, the combinations may b administered by th 
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K ,nnioIt or, may be administered to the aubiorr P nn^« ^ 

, u „ ici . nt . r „ <aminis „, tion * > l t . d " 

9.n.ra.l, .uffi=,„u. T h. , mou n, of nud.o.,0. ' ° l^"'"* " 

Th. coition, ,«.„,„, t , „. lnvemioni whm . n ^ 

• r.n„ ..cr.tion or , ^oronidaUon „ J ' 

.dn,,n,,..r.d t0 we wbiect Mncernrt .„ Mn>entionjj • «* b. 

nVko/d,,, „„,.,«,,„ , „ ,„ ^ 20 

. «™»n «, n. p.r.n..r., rouM , , d0 „, e „ „ t|y , ~ £ 

. MM. in th. conation „ , Mepe l n ° 

pr.f,r.o, v 5^, mMt pre(eriMy ^ ^ 

Th. combin,,i,n, Keordln , u „,. i(w 

.nt.r-.ron, b.„.„ ci , u , eomprlM , ctly . . nartd . ||)t «0« - « 

P- *» M th. «,«„,. .„. ctive dM . „ , nttr(eron 4 » » 9 

«. p.r d.,. Th. ,oti„ ,„,,.«.„, „d U d P " 

1U p.r «w. m .,., „, "» " 3»10 

•9r.d,.n, to HMO 1U p.r .„,.„ m . t „ p „ d „ „, 

o» ,nt.r,.r,„ to * 0U t ,00 «, p., kg p . r „. y o. .cti,. in,r.di!n. toT.^ W 
P«'«<*«re m.t.r ptr d. r of lnt.rf.ron. ' 10 10 
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juriv*. I. „„ lBj . etiM 0217 5 8 0 

™, ». t0 , ether „ „ c „ atelyi M 

.ffay preferably be administered as divided doses. 

and the suitable effective oral dose range of the secnJ >s 9 " 

to 100 mo per k g of body weight per d/y, pr.!^^r!!.r " $ 
U pr*f*rre* that the ratio for orai administration of active* ^e^ "''the 
second therapeut.c nucleoside shouid be in the range of about 1:1 to MO w 
preferably from about 1:2 to 1:8. ' ° re 

■ iji suitable effective i.v. dose range of active ingredient is generally about 1 5 to 
15 mg per Kg per day, and the suitabie effective i.v. dose range of ther peut c 
.nucleos.de ,s generally about 5 to 30 mg per k g per day. It i, 
rat,o for .i.v. administration of active ingredient to the second! 
nucleoside should be in the range of about 2-1 to >.» ^rapeutic 
: y 1:2 to 1:10. '° . W0, m ° Pe l"*f*r*bly from about 

for combination, .ceordina. to th. , mmim ^ . 

^oTT't ,n tha - : - 1000 

300 mg/kg/day. The preferred ratios of active inoredi.nt 

«. h - * « «o a!!0 o, p.r U . ularl r;;;:!:;r ,9ent 

[' b. •ppr.ci.tM «h«, whil. wmbinotion. eor>t,i„i„a th™. „ 
Port of b» p,.^ lnv , nt|oa rw t 

both p,„ n „. tl , th , >ctlylty 0( A2T im ^ 



of second therapeutic agent also form part of the invention f 0 2 1 7 5 

sulfadimidine and Trimethoprim tlDn ' examp,e ' A2T 

WhUC U iS P°" ib '« the active ingredient to be adm ■ 
~ie to present ,t as a pharmaceutical fori t.on T ~ ^ " 
present invention comprise at l* ast „„ 'ormuiat:ons of the 

together with one or 'more «™ Z^nd" ^ " ^ 
therapeutic agents. Each carrier must be "acceotal • • ° Ptl0nal,y 
compatible with the other ingredients of r*. , " ense ° f bein 9 

p-« , ormulations ;r rr ::* nd not , to ~ 

frdudn, bucca, and lu6Ungual)i ; » -c a,, „ asal , topicaJ 

intramuscular. intr.». „ «••««•'■ ("«*«»»«, ^tegtrcsui, 

u .niraoarmal) administration Th» f„™ . . 

association tha ,„,„. ilw>diant wi „ „ c ™ ^ "» into 

c worrier which constitut a« _ 

*-> — - — - ^-rcr r;::r - 

Formulations of the oreaenf 

c present invention su table fat nr a i . 
presented as discrete mi^ « ». administration may b 

pr.,«.r min .;;::: t Tr,cix:rr u w tabieu ~ h ~* • 

■oiution 0, . SUIperalm in „ ^ J;*'"" " ' - ^ a. , 

llqdd emuision or a .^C. JIT ^ * " " "'■^' Ur 
■»— « »*% aloctuar, or past. ' — «- 

A tab..! ma, b. made 6y con , pr(!Mio „ or 

accessory inoradionu. Comp r o»ed tabtets n,.. „. P ™'""*" th one « ™"> 
•uitab,. machine «. W'lon"' a™« .o^'T * C ° mPrM " n9 ' 

nydroxyprop,,™.^ cel , u , Me)i "* ■»«*»•. 

diaintaorant (..o. -auro „„» J,™,,; " ' a " Uen '- 

powdared compound moiaUnM with an i„ ert llqi , id ^ Th .""' . 
OP*™.., o, coatad or .co, M and n,a r b. formuia^ „ M [0 ' 
contro led release of th* — « Provide slow or 

^xvpropv^^ - 
release profil . " ^ Proport.on, to provide the desired 
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Formulation, .uitabl ,„ topica , aamini)tmipn . 021 7 580 

,..«in « 5 l y ee,in, or .ucr... and . cleiai ^ Jll^™; 
active ingredient in a .uitable liquid c ,„ ltr . «om p r,„ro. the 

rotation. ,or recta, aaminiltratlon m , y „, praen[eci ai m 
...table ba>. compri.u, , or example „ coa ^ ^ , .^^J" «""• • 

Formulation, .uitabl. ,„ vaginal adn , inistrat , on be 
a m po« crean,,, 9 .1,, pa!t „, foam, or .prav (ormuUtipns com £ 
to th. active ,n„r,o,e„, ««, carrier; „ «. _ .„ „„ „ tp „. 

Formulation, , u it. 6 |. ,„ par ,„ t „ al aaministratipn 

•*---.«•* ««u. ioieotion M ,„ ti o™ m . v ^ anti .^ d ;; t • 

blood ., the .ntanded recipient, and „ a non . aqueouJ h « 

- *h , .nduc. .u.pen.in, .cent, an. thicxanin, ,,.„,, The ^ ™ 
ma, be preaented ,n „„ it .do,e „ nMl ^ m ^ '• 

Z° ■ " 1 T md may te "° red in ' *— — ~ 

W only th. action o, the ,,.,„. liquia carrier , „ 

section., .mm.diat.1,, prior to u... Ext.mporan.ou. injection 

T— '" p " rt *-» P°wc*r,, or^,,, „ a ^j;, £ 

kind previously described. """ecs or the 

IT!?,"* '° rmu ""'" , • " e """ ' M 'y *»• - 

::itr„: herein *° m - - - ~ — . - - 

Th. compound, according to th. invention m. y >l,o b. pr^t., (pr m ln ^ 

lT h 1 ^ erin " , '° rn """"" ,S ' -** * 'or examp,., by 

m«hod. m., „. conventions in th. art. E, amplM 0( „ ' 

formulations include those adapted fon- 

(a) oral administration, for example drenches (e.g. aqueous or non-aoueou, 
solutions or suspension,); tablets or boluses; powders, granules or pellet, 
for admixture with feed stuff,; paste, for application to the tongue- 
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(b) parenteral administration for example by sub-cutaneous, intramuscular or 
intravenous injection e.g. as a sterile solution or suspension; or (when 
appropriate) by intramammary injection where a suspension or solution is 
introduced into the udder via the teat; 

(c) topical application, e.g. as a cream, ointment or spray applied to the skin; 
or 

(d) intravaginaily, e.g. as a pessary, cream or foam. 

!t w:!! be opprsristed that such formulations as are described above will also be 
suitable for the presentation of combinations according to the invention, whether 
uritary or separate formulations, and may be prepared in a like manner. 

It should be understood that in addition to the ingredients particularly mentioned 
above the formulations of this invention may include other agents conventional 
in the art having regard to the type of formulation in question, for example, 
those suitable for oral administration may include such further agents as 
sweeteners, thickeners and flavouring agents* 

The compounds of formula (I)A, and their pharmaceutical^ acceptable 
derivatives, may be prepared in conventional manner using techniques that are 
well known in the art, e.g. as described in: Synthetic Procedures in Nucleic Acid 
Chemistry (1, 321 (1968), T.A. Krenitsky et aQ , J. Med. Chem. (26, 981 (1983)); 
Nucleic Acid Chemistry, Improved and New Synthetic Processes, Methods and 
Techniques (Parts 1 and 2, Ed. L. D. Townsend, R.S. Tipson, (J.Wiley) 1978); J.R. 
Horwitz et al . (J. Org. Chem. 29, (July 1964) 2076-78); M. Imazawa et al . (J. 
Org. Chem, 43 (15) (1978) 3044-3048); K.A. Watanabe et al . (J. Org. Chem., 45, 
3274 (1980)); and R.P. Clinski et al . (J. Chem., Soc. Chem. Commun^ 915 (1970)), 
which disclosures are herein incorporated by reference, or using techniques that 
are analogous to those described therein. 

The present invention further includes a process for the preparation of a 
compound of formula (I) and pharmaceutical^ acceptable derivatives thereof 
which comprises reacting a compound of formula: 

A 



HO _ 

(III) 
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(wherein A i. „ d „„,„ B6ove w M 0217 5 30 

.** ^p, or . <..,. an „ ter , rtt) tne ; eo "™ ~ «. ,. 

con^on, „ co „, ert m precurMf t t I";""'' 

group; aes.red anoc 



(B) reacting a compound of formula 




R 4 
a 



(IVa) 




(IVb) 



R,. R , R end R, ,n forma. »v .) or .t Im.1 on. of , he group, „« R 7 
orn^U «V o> „ t , . pr . cursor ^ „,„ „ * L?Z«£ 
= «. con..r t t ne , aid pr , curMr ,„ up(l) imo ae J- 



(C) reacting a compound of formula 
R 3 




(Va) or J^ 1 




(Vb) 



Mm. „1. R * ,» R « R< „ R 7 , m dtnned 

«=,,....* ton,, wlUl . ^ „ rvln9 u lntrMuc> 

nb. ur-no.,. rtn, « tn. HK-Ulo- ,. tn. cmpoun, 0( formul , ' 

position of formula (IVb); or 

(D) for the preparation of compound, of formula (II) reacting . purine of formula 
b) with a pyrimidine nucleus of formula 
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(VI) 



(wherein Py represents a l-pyr,midinyl group); and thereafter or sim ° lf 21 7580 
therewith, effecting one or more at th» mi h simultaneously 
y n e or more of the following optional conversions:. 

(i) when a compound of formula (I) is formed, converting the .aid compound ,nto 
. a pharmaceutical^ acceptable derivative thereof; and 

(ii) when a. pharmaceut.caily acceptable derivative of a compound of formula (I) 

I' '7m C ° nVert,n9 defiVatiVe int ° P««< compound of 

formula I) or ,nto an alternative pharmaceutically acceptable derivle of a 
compound of formula (I). 

In the above-described process accordinn tn >h. ; s ._ 

that th. nhnir. „/ .* " il win oe appreciated 

that he cho,c= of the precursor compound, in process (A) to (D) will be dictated - 
Urgely by the particular compound that it is desired to prepare, the Z ' 
ment.oned agents and condition, being selected accordingly from those that are 
known ,n the art of nucleos.de synthetic chemistry. Examples of such conversion 
procedures are described hereinafter for guidance and it wi,l be under!™ 
hey can be mod.f.ed in conventional manner depending on the desired compound. 
In part.cular, for example, where a conversion is described which would oth-rwise 
result ,n the undesired reaction of labile group, then such groups may be protected 
u. conv.nt,onal manner, with subsequent removal of the protecting group, after 
completion of the conversion. 

Thus, example, with regard to process (A, the group M in the compound of 
formula (Ilia) or ClObl may represent, for examp.e, . haJ ogen (e.g. chlorine) hydroxy ' 
or organosulphonyloxy (e.g. trif.uoromethy„ulphonyloxy, methanesu.phony.xy or 
p-toluene sulphonyloxy) radical. 7 

For the preparation of compounds of formula (I) in which the 3'-azido group i, in 
the threo configuration, a compound of formula (Ilia) or (Illb) in which the group M 
.. . hydroxy group in the ervthro configuration (in which the V-hydroxy group i, 
advantageously protected e.g. with a trityl group) may be treated for example with 
tnphenylphosphine, carbon tetrabromide and lithium azide. Alternatively M may 
represent an organosulphonyloxy leaving-group in the ervthro configuration which 
may be converted into an azido group in the threo configuration by treatment, for 
example, with lithium or ,odium azide, the 5'-hydroxy group being similarly 
protected a. described above. Removal of the S'-trityl protecting group may be ' 

IZe ' "* ^ trea ' ment 8CidiC ^IJor zinc 
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For »• p~p««, „, compounas 0 , fomuU 0217580 

th. jmh^ confiooracion, , c. mp o u „o , ormu|a ..... „ M '" '» 

M i. a haoo.n (..,. C hIoro) .„ U " " <""» »»ch Uv, group 

hydroxy,, ad» a „„ 9eously pr0 J° d ^8 «" w hich t „. 5 , 

S^hro-hydroxy compound with for .x, m l "rr^pohcioo y. 

..tracMoridc, or , ^ "„ '\ '"^'''^ « 

_,pho„ y , osy ^ ^ „ „ e „ h,,^,;;™ 0 :::...::^- 

^ i r a^«*M o * . . — i . _ . . — — — » 4 iwcu annuo 

R 1 , R 2 , R 3 ,nd *' oroopL. ' "* "» **•"< 

a) When R 1 represents an alkoxv (m a 

potassium carbonate; presence of 

b) When R* represents a mercapto group, , U ch compounds may be prepared from 
correspond cempounds 0 , ^ ^ ^ ^ „ ™^ 

(e.g. ethoxy) group, e.g. by treatment with hydrogen sulphide; 

:) When R* represents an aikyl group, such compounds may be prepared from 
ceding compounds o, formula (,Va) in which „« re^ts 7^ 2 
atom, e.g. by treatment with an alkylating agent, e Q N 
dimethylformamidedimethylacetal; * ,N " 



d) 



When R represents a mercapco group, SUC h compounds may be prepared from 
correspond^ compound, of formula (IVa) in which R 3 represents an 
appropriate leaving group, e a 12 4 n™. i k 8 presents an 

with a „ a .u a r • !, ^Z.o-triMolyl, by treatment for example 

with an alkali metal (e.g. sodium) mercaptan- 



e) 



When R repre, nt, an ammo group, SU ch compounds may be prepared from 
corresponding compounds of formula (IVa) in which R 3 
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group by treatment with an aminating ag nt , e .g. hexamethyl disilafa VJrt 8 0 
ammonium sulphate, in a bomb; 

f) When R 4 represents a halo (e.g. chloro) radical, such compounds may be 
prepared from corresponding compounds of formula (IV a) in which R 4 
represents a hydrogen atom by treatment with a halogenating agent e.g. m! 
chioroperbenzoic acid. 

Similar procedures may be used to effect conversion of the precursor group in 
formula (IVb) into the desired R 6 and R 7 group, as well as procedures described for 
example in the above-mentioned references. 

With regard to process (C), this may be effected for example by treating the 
appropriate pyrimidine or purine of formula (Va) or (Vb) or a salt or protected 
derivative thereof, with a compound of formula 



HO 



N 3 



(wherein Y represents a leaving group, e.g. an acetoxy or benzoyloxy or halo, e.g. 
chloro group and the 5' hydroxyl group is optionally protected e.g. by a p. 
toluenesulphonyloxy group), and subsequently removing any protecting groups. 

With regard to process (D) the reaction of the compounds of formulae (Vb) and (VI) 
is conviently effected in the presence of a phosphorylating enzyme, and if desired, 
separation of the T-azido anomers in conventional manner. 

Where a compound. of formula (I) is formed, such a compound may be converted 
into a pharmaceutical^ acceptable phosphate or other ester by reacting the 
compound of formula (I) with respectively a phosphorylating agent, e.g. POClj or 
an appropriate esterifying agent , e.g. an acid halide or anhydride. The compounds 
of formula (I), including esters thereof, may be converted into pharmaceutical^ 
acceptable salts thereof in conventional manner, e.g. by treatment with an 
appropriate base. 
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-Where . derivative of a compound of formula (I) i, formed, , uch . CQm 0 2 1 7 5 
be converted .nee the parent compound e.g. by hydrolysis. P ° Un0 m8y 

The following Example, are intended for Illustration only and are not ■ , 

limit the scope of the invention in any war Th. * tCnded t0 

acceptable derivative thereof. Pharmaceutical!/ 



*• Example 1; Tablet r nr mulatinn« 
The following formulations A anrf o 

m camp-on. '°"° WM °< .««*. 



F ormulation A 



mp/tablet 



mo/tablet 



(a) 
(b) 
(e) 
(d) 
(e) 



Active ingredient 
Lactose B.P. 
Povidone B.P. 
Sodium Starch Glycollate 
Magnesium Stearate 



Formulation R 



(a) 
(b) 
(O 
(d) 
(e) 
(f) 



Active ingredient 
Lactose 150 
Avicei PH 101 
Povidone 8.P. 
Sodium Starch Glycollate 
Magnesium Stearate 



250 

210 

15 

20 

5 

500 



mp/tablet 
250 

60 

15 

20 
_5 
500 



250 

26 

9 

12 
3 

300 



mp/tablet 
250 

26 

9 
12 
_3 
300 
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F ormulation C . 

Active ingredient 
Lactose 
Starch 
Povidone 

Magnesium stearate 



02 



100 
200 
50 

5 

4 

359 



The following formulations, O and E 

admixed ingredients. Th* i„- ' Prepared by dire « compression c 
compression^ (Dairy Crest^^ f0rmU ' ati ° n ' " ° f » ' 
Formulation D 



Active Ingredient 
Pregeiatinised Starch NF15 

FormuJation F 

Active Ingredient 

Lactose 

Avicel 



mp/caosulg 

250 

150 

400 

mq/caosuin 

250 

150 
100 
500 



The formulation is prepared by wet nr*~ t >• 

of POVidone p follow b : d w ; * a ; ^-^.^uo^,^. 

compression. * addU,0n ° f Cesium stearate and 



(a) 
(b) 

(c) 
(d) 
(e) 



Active Ingredient 

Hydroxypropylmethylcellulose 
(Methocel K4M Premium) 
Lactose B.P. 
Povidone B.P.C. 
Magnesium Stearate 



mo/tablet 

500 
112 

53 
28 
7 

700 
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Formulation A 

A capsule formulation is prepared by admixing the ingredients of Formulation D 
in Example 1 above and filling into a two-part hard gelatin capsule. Formulation 
B (infra ) is prepared in a similar manner. 



Formulation B 

(a) Active ingredient 

Co) Laccose 6.P. 

(c) Sodium Starch Clycollate 

(d) Magnesium Stearate 



mo/caosule 
250 
143 
25 
2 

420 



Formulation C 



mo/caosule 



(a) Active ingredient 

(b) Macrogol 4000 BP 



250 
350 
600 



Capsule* are prepared by melting the Macrogol 4000 BP, dispersing the active 
ingredient in the melt and filling the melt into a two-part hard gelatin capsule. 



Formulation D 



Active ingredient 
Lecithin 
Arachis Oil' 



mo/caoaule 

250 
100 
100 
450 



Capsules are prepared by dispersing the active ingredient in the lecithin and 
arachis oil and filling the dispersion into soft, elastic gelatin capsules. 
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The lowing controlled release capsule formulation i, prepared „ 
■ngredients a, b and c using an extruder, followed oy spTon CXtrUdin - 
extrudate and dr y ,ng. Tne dried pellets are then coa ted °' 
-morane (d, and ruled into a two-piece, hard gelatin c ^ 



(a) Active Ingredient 

(b) Microcrystalline Cellulose 

(c) Ugctcse SP 

(d) Ethyl Cellulose 



Example 3; Injectable Formulation 
Formulation A . 

Active ingredient 
Hydrochloric acid solution, 0.1M 
Sodium hydroxide solution, 0.1M 
Sterile water 



mo/caosulA 

250 

125 
125 
_13 
513 



q.s. to pH 
q.s. to pH 
q.s. to 



0.200g 
4.0 to 7.0 
4.0 to 7.0 
10ml . 



The active ingredient is dissolved in most of the water (35 ^0 «C) an. »k 
adjusted to between 4.0 and 7.0 with the hydrochloric acid or he 2' s 
appropriate. The batch was then made up to vo,ume wi < ^ n 
-rough a sterile micropore fUter into . steri.e 10m, amoer g^ Z Z.T 
sealed with sterile closures and overseals. XP } 8 

Formulation H. 



Active ingredient 

Sterile, pyrogen-free, pH 7 phosphate buffer, q . 3 . to 



0.125 g 
25 ml 



Hro /m KAitt^j 



£ Exampl 4: Intramuscular inieetinn 
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Active Ingredient 
Benzyl Alcohol 
Giycofurol 75 
Water for Injection 



q.3. to 



Weight 'o) 
0.20 
0.10 
1.45 
3.00 ml 



Th. .cUv. ,n,r.d„„ t „ dl , solve<1 ,„ the ^ 

«! dmoiv. . .„„ w, t „ „ , ml . Tbt mlx[ [hen m « 

m.cropor. filter .nd ,ea,.d in lterUe j ml , mb „ g , MJ vja|j ^ y _ 

Example 5 : Syrup 



3fe Formulation A 

it 

ggj Active ingredient 
j^; Sorbitol Solution 
Glycerol 

Sodium Benzoate 
Flavour, Peach 17.42.3169 
'Purified Water q.s. to 



Weiohtfo) 

0.2500 
1.5000 
2.0000 
0.0050 
0.0125 ml 
5.0000 ml 



The active ingredient i, dissolved in a mixture of the glycerol and most of the 
pur.fied water. An aqueous solution of the sodium benzoate is then added to 
the solution, followed by addition of the sorbitol solution and finally the 
flavour. The volume is made up with purified water and mixed well. 

When the active ingredient is poorly soluble, the following formulation (B) is 
used. 



Formulation B. 

Active Ingredient 
Sorbitol Solution 
Glycerol 

Diapersibie Cellulose 
Sodium Benzoate 
Flevour 

% p wlfled Water to 



Weiohtfo) 

0.250 

1.500 

0.005 

0.005 

0.010 ml 

5.000 ml 



0217580 

Mix the sorbitol solution, glycerol and part of the purified water. Dissolve the 

sodium oenzoate in purified water and add the solution to th bulk. Add and i 

disperse the dispersible cellulose and flavour. Add and disperse th activ 

ingredient. Make up to volume with purified water. 

Example 6: Suppository ^ 

mo/suppository I 

t 

Active Ingredient (63vm)» 250 
Hard Fat f BP (Witepsol H15 - Dynamit NoBel) 1770 

2020 

*v 

•The active ingredient is used as a powder wherein at least 90% of the particles 

are of 63um diameter or less. ~ 

One-fifth of the Witepsol HIS is melted in a steam-jacketed pan at 45 # C 
maximum. The active ingredient is sifted through a 200vm sieve and added to 
the molten base with mixing, using a siiverson fitted with a cutting head, until 

a smooth dispersion is achieved. Maintaining the mixture at 45*C t the * 

remaining Witepsol H15 is added to the suspension and stired to ensure a "j 

homogenous mix. The entire suspension is passed through a 250 vm stainless 2 - 

steel screen and, with continuous stirring, is allowed to cool to 40 *C. At a * i 

temperature of 38 *C to 40 # C f 2.02g of the mixture is filled into suitable, 2 ml ;| ' 

plastic moulds. The suppositories are allowed to cool to room temperature. ] 

I 

Example 7 ; Pessaries j 

mq/pessary J 

\ 

Active ingredient (63 um) 250 j 

Anhydrous Dextrose 380 

Potato Starch 363 ; 

Magnesium Stearate _7^ ' ) 

looo i ; 

ii 

The above ingredients are mixed directly and pessaries prepared by direct 
compression of the resulting mixture. 
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Th. followin, E „ mplM a . l0 m 02175 80 

contamm, . compos 0 , form , " ra " on « to mu „ tl = ou 

.h,r.p U ticr. U c leM1< , easspecif . e ; U «*— -0 -no a , urth „ 



Formulation A. 



AcycJovir 
Active Ingredient 
1M NaOH 

SteriJe Water to 
F ormulation B 

2.AminG-9.(2-hydroxyethoxymethy|)purine 
Active Ingredient 

1M NaOH 

Sterile Water to 



Weight fmg j 

400 
200 

as required 
10 ml 



Weioht(mq ) 

400 
200 

as required 
10ml 




Acyclovir 
* ct,v « Ingredient 



Weight (my ) 

500 
125 
14 



Mrs 



Sodium Starch Glycollate 
Magnesium Stearate 

Formulation B. 

Active Ingredient 

2-Amino-9-(2Thydroxyethoxymethyl)purine 
Povidone 

Sodium Starch Glycollate 
Magnesium Stearate 



25 
6 
670 

Weight (mo) 
125 
125 
8 

12 
3 

273 



0 21 / 6 o w 



For the above formulations A and 3, the therapeutic nucleoside and active 
ingredient are mixed with the sodium starch glycollate and granulated with a 
solution of povidone. After drying, the granules are blended with magnesium 
stearate and compressed* 



Example 10: Capsules 



Formulation A. 



Weight (mq) 



Acyclovir 
Active Ingredient 
Lactose 

Sodium Starch Glycollate 
Magnesium Stearate 



250 

62.5 
170.5 

15 

2 

500 



Mix the ingredients and fill into hard gelatin capsules. 



Formulation B. 
Active Ingredient 

2-Amino-9-(2-hydroxyethoxymethyl)purine 
Lactose 

Sodium Starch Glycollate 
Magnesium Stearate 

Mix the ingredients and fill into hard gelatin capsules. 



Weioht (mq) 
125 
125 
133 
15 
2 

400 
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Example 11 illustrates a formulation containing interferon and a compouQAJ 7 5 80 
formula (I)A (active ingredient). 

Example lit • Injection 

f I" terferon • 3 Mega Units 

£ Active Ingredient 200 mg 

§• Sterile Buffer pH 7 to 50 ml 

f 

Dissolve the interferon and active ingredient in the sterile water. Filter 
5 through a sterile filter and fill i 



I 

I The following Examples 12-15 describe the preparation of formulations 

|. containing a compound of formula 1(A) (the Active Ingredient), for example 3'- 

! azido-3'.deoxythymidine, in combination with a nucleoside transport inhibitor 

$ eg dipyridamole. 

t 

| Example 12; Tablet 
t 





Weiqht(mq) 


Nucleoside transport inhibitor 


300 


Active Ingredient 


200 


Lactose 


105 


Starch 


50 


Polyvinylpyrrolidinone 


20 


Magnesium stearate 


JO 


Total Weight 


685 



The active compounds are mixed with the lactose and starch and wet granulated 
with a solution of the polyvinylpyrrolidinone. The granules are dried, sifted, 
and blended with magnesium stearate and then compressed into tablet form. 



\ 
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Example 13: Capsule 

Weight (mo) 



Nuclepside transport inhibitor 300 

Active Ingredient • 100 

Lactose 100 

Sodium starch glycollate 10 

Polyvinylpyrrolidinone 10 

Magnesium stearate 3 

Total Weight 523 



The active compounds are mixed with the lactose and sodium starch glycollate 
and wet granulated with a solution of the polyvinylpyrrolidinone. The granules 
are dried, sifted and blended with the magnesium stearate and filled into hard 
gelatin capsules. 

Example 14: Cream 

Weight (q) 



Nucleoside transport inhibitor 


7.5 


Active Ingredient 


S.Q0 


Glycerol 


2.00 


Cetostearyl alcohol 


6.75 


Sodium lauryl sulphate 


0.75 


White soft paraffin 


12.50 


Liquid paraffin 


5.00 


Chlorocresol 


0.10 


Purif ied Water to 


100.00 



The active. compounds are dissolved in a mixture of purified water and glycerol 
and heated to 70 *C. The remaining ingredients are heated together at 70 *C. 
The two parts are added together and emulsified. The mixture is cooled and 
f illed into containers. 
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Example 15: Intravenous Ini ction« 



(1) Active Ingredient 

Nucleoside transport inhibitor 
Glycerol 

Sodium hydroxide solution qs 
Water for Injections to 



0217580 



Amount (ma) 

200 
300 
200 

pH 7.0 - 7.5 
10 ml 



Tha giy«f 0 i i, added to some of the water for Injections. The two active 
compounds are added and the pH adjusted to 7.0-7.5 with sodium hydroxide 
solution. The solution is made up to volume with additional Water for 
Injections. Under aseptic conditions, the solution is sterilized by filtration, 
filled into sterile ampoules and the ampoules sealed. 

Amount (mo) 



(2) . Active Ingredient 

Nucleoside transport inhibitor 
Mannitol 

Sodium hydroxide solution qs to 
Water for Injections to 



100 
150 
125 

pH 8.0 - 9.0 
2.5 ml 



The active compounds and the mannitol are dissolved in a part of the water for 
injection*. The pH is adjusted to 8.0-9.0 with the sodium hydroxide solution and 
made up to volume with additional water for injections. Under aseptic 
conditions, the solution is sterilized by filtration, filled into sterile vials and 
the water removed by freeze-drying. The vials are sealed under an atmosphere 
of nitrogen and closed with a sterile closure and metal collar. 

The following Examples 16-18 describe the preparation of formulations 
containing a compound of formula 1(A) (the Active Ingredient), for example 3'- 
azido-y-deoxythymidine, in combination with a glucuronidation/renal excretion 
inhibitor, for example probenecid. 
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Example 16; T„hi f 



Weight (mn) 



100 
200 



Active Ingredient 

Giucuronidation/renal excretion inhibitor 
Lactose 

Starch 105 
Polyvinylpyrroli llinnna 
Magnesium stearate 



Total Weight 



20 
10 

485 



The active compounds are mixed with the l. etft ,. , 
Example 17: Capsule 



Weight (mo ) 



Active Ingredient 

Glucuronidation/renaJ excretion inhibitor 
Lactose 

Sodium starch glycollate 
Polyvinylpyrrolidinone 
Magnesium stearate 

Total Weight 



100 
100 
100 
10 
10 
3 

323 



The active compounds are mixed with the lactose end „ 
and wet ovulated with a solution of the Z^ ^T^^ 
«e dried, sifted and blended with the m a «„ ny,pyrr0,,d,none - The granules 
gelatin capsule,. itMPBt « "* ««- -to hard 



•>i gjfl: Intravenous Iniectiona 



Active Ingredient. 

Giucuronidation/renal excretion inhibitor 
Glycerol 

Sodium hydroxide solution qs 
Water for Injections to 



0217580 



Amount (mo) 



200 
300 
200 
pH 7.2 
10 ml 



7.5 



"The g'yce'Ql is added to some of the water for injections. The two active 
"compounds are added and the pH adjusted to 7.0-7.5 with sodium hydroxide 

.olution The solution is made up to volume with additional water for injections. 

Under aseptic conditions, the solution is sterilized by filtration, filled into sterile 
,* ampoules and the ampoules sealed. 

Amount (mq) 



100 
150 
125 

pH 8.0 - 9.0 
2.5 ml 



(2) Active Ingredient 

Glucuronidation/renal excretion inhibitor 

Mannitol 

Sodium hydroxide solution qs to 
Water for Injections to 

The active compounds and the mannitol are dissolved in a part of the water for 
injections. The pH is adjusted to 8.0-9.0 with the sodium hydroxide solution and 
made up to voiume with additional water for injections. Under asept.c 
conditions, the solution is sterilized by filtration, filled into sterile vials and the 
water removed by freeze-drying. The vials are sealed uner an atmosphere of 
nitrogen and closed with a sterile closure and metal collar. 

Veterinary formulation * Samples 19-22) 



Exam ple 19: T «hl»t for small animal use 

Active ingredient 
Maize Starch 
Macrocrystalline Cellulose 
Magnesium Stearate 



Per tablet 
120 mg 
20.0 mg 
100.0 mg 
1.5 mg 



" 38 " B461 



The active ingredient, microcrystalline cellulose and maize starch are°m?x17 5 
ogether. Sufficient starch solution ,. added with continued mixing to produce 
. n,o„t m„ 3 . which is pa3Sed through a sieve to produce grlie,. Th 
mag ne31um 3te arate is sift ed on. Tab.ets are produced by direct common of 
the granules. 



Example 20: Granules for In-Fesd M»ri' ti *an 



on 



Active ingredient ~ 

Povidone 
Lactose 

93 o 

Aqueous alcohol mixture q,. 

The active ingredient i, mixed with the lactose. To this i, ad ded ^ aqueQu3 
alcohol contains the disso.ved povidone. Sufficient aqueous alcoho. i, added 
to produce a moist mass, which i, passed through a sieve to produce granules 
whicn are subsequently dried. 

Example 21: Oral Pasts 

Weioht(o) 

Active ingredient 

24 

Xanthan Gum 

0.5 

Methyl Hydroxybenzoate Q j 

Polysorbate 80 Q * 
Purified Water t0 ^ ^ 

The polysorbate 80 and methyl hydroxybenzoate are dissolved in the bulk of the 
water. The xanthan gum i, added and dispersed and allowed to swell The 
act.ve mgredient is added and dispersed and diluted to volume. 

Example 22; Ointment 

Weiqht(q) 

Active ingredient 12 
White Soft Paraffin BBJJ 
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The white soft paraffin is melted at 60 *C. The active ingredieM is addsl : nc ' 
dispersed, allowed to cool, and filled into collapsible metal tubes. 



Example 23: ^^AzidoO'.S^dideoxv^'-KN.N.DimethvlthiocarbarmovDthio] 
thymidine 

(a) The 5 -hydroxyl group of y-azidoO'-deoxythymidine (3.0g,.11.2 mMol) was 
mesylated by the addition of methanesulphonyl chloride (2.7 mL) to a 
solution of the 3 l -azido-3 , -deoxythymidine in dry pyridine (20 mL). Th 
reaction was allowed to proceed at 5*C for one hour, then poured onto 
ice water. The precipitate was collected by filtration. The desired- 
product was oht ? inpH Kv recctirg the J-aiidoO-deoxyo-mesylthymidine 
obtained from the first step with potassium carbonate (0.78g t 5.6 mMc!) in 
DMF (75 mL). The reaction was heated in an 80 *C oil bath for six hours, 
then poured into ice water. The product was extracted from the water 
with ethyl acetate. The solvent was removed in vacuo and the resultant 
oil was flash chromatographed on silica gel by elution with CHCl^zMeOH 
(9:1 v/v). The product was obtained in low yield, mp = 184-186 *C 

(b) The sodium salt of dimethyldithiocarbamic acid dihydrate (0.642 g, 3.58 
mMol) and 3.58 mL of a solution of IN tetrabutyl ammonium hydroxide in 
MeOH was added to 25 mL of DMF. The solution was boiled to remove 
water and MeOH. After cooling, 2,5 , -0-anhydro-3 , -azido-3'- 
deoxythymidine (0.85 g, 3.4 mMol) dissolved in 15 mL of DMF was added. 
The reaction was heated in a 55 *C oil bath overnight. The reaction was 
poured onto ice water and a precipitate was removed by filtration. The 
product was extracted from the filtrate with ethyl acetate. The ethyl 
acetate was removed in vacuo and the resulting oil was purified by flash 
chromatography on silica gel by elution with CHCljtMeOH (95:5 v/v). 
Chromatography was required a second time on silica gel. The second 
elution was with CHClyMeOH (98:2 v/v). Final purification was 

-accomplished by reverse phase chromatography on C ig eluted with 
waterrmethanol (3:7). The yield was 2.5%. 

Example 24: 3 t -AzidoO , -deoxy-5M3-acetvl~4-thiothymidine 

y-Azido-y-deoxy-^-O-acetyM^l^^-triazoleHhymidine (Lin, et ah . f J. Med. 
Chem. 26, 1691 (1983)) (1.41g; 3.9 mMol) was dissolved in 100 mL acetone and 
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30 mL H 2 C,_then treated with 0.39 g NaSH.xHjO (Sung. J. Chem. Soc. Chem. 
Comm. 522, "(1982)) . The mixture was stirred for 30 min, the volume reduced 
by 1/2 and extracted with 200 mL CHClj. The CHCl, was washed with 100 mL 
H 2 0 and dried over Na 2 SO a . The solvent was removed in vacuo and the 
resultant oil placed on a silica gel pad (6.5 x 3 cm) followed by elution with 
750 mL CHClj. The solvent was removed in vacuo tc yield a yellow oil which 
was recrystallized from i-PrOH to yield 0.64g (1.9 mMol; 43.7%); mp = 75- 
78 *C. 

Example 25; 3'-Azido-3'-deoxv-4-thiothvmi l .'!ne 

3».Azido-3'-deoxy-5'-0-acetyl-4-thiothymidine (0.25 g; 0.76 mMol, Example 21) 
was dissolved in a mixture of 5 mL of dioxar.e and 5 rr.L of cone. NH^CH and 
stirred for 18 hrs. The solvent was removed in vacuo and the residue applied to 
a silica gel column followed by elution with CHClj/EtOAc (3:1 v/v). The 
appropriate- fractions were combined and the solvent removed in vacuo to yield 
a yellow oil which was dissolved in EtjO, forming crystals upon concentration: 
0.16g (0.56 mMol; 74%); m.p. s 116-118°C. 

Example 26: 3-N.Methvl-3'-azido-3'-deoxvthvmidine 

y-AzidoO'-deoxythymidine (0.5g; 1.9 mMol) and N,N-dimethylformamide 
dimethylacetal (Zemlicka, Coll. Czech. Chem. Comm. 35, 3572 (1972)) (0.9 mL; 
7.5 mMol) were refluxed in 20 mL CHClj for 68 hours. The solvent was 
removed in vacuo and the material placed on a silica solumn. Elution with 
EtOAc/CHClj (1:1 v/v) resulted in pure mnterial as a viscous oil: 0.26 g (0.9 
mMol, 47%). 

Example 27: ' 3'-Azido-3'-deoxv-2-th iothvmidine 

The synthesis of 3'-Azido-2-thiothymidine v/as accomplished by a five step 
reaction sequence starting from 2 f 3 , -0-anhydro-5'-tritylthymidine (J.J. Fox, J. 
Org. Chem, 28, 936, (1963)). 

2,3'-0-Anhydro-5'-tritylthymidins (10.5 g, 22.4 mMol) was added to a solution of 
sodium (0.52 g, 22.4 mMol) in dry ethanol (1.2L) and the reaction was refluxed 
for six hours. The reaction was cooled and neutralized with IN HC1. The 
solvent was removed in vacuo and the resultant il purified by flash 




chromatography „„ lUic , , el elutjon w|th 

0. l-«'-d.o, y . 5 .. t rU„.D-,v»„, u rar,o Syll .2. ^u, '' ' M * ^ 

OM^ conjoin, 2.2 * o, ^CH,,.^. The cold J^""^'' 
.went, »v«„ hour, TLC iM ic. tM Ih . t „ 5tarti „, 

•I.e. ,.1 b„ ., uti on wiu, CHC1,,M.0H (97,3 v/v). A ,7% yi .,<, 0( l-( 2 a l 
5 - r.t yl ...D- ly ,=, ur .„o, yl ,. 2 . thlothymin . WM 06t<inea ^ 

2 „ „ m ^ „ „ :« m in «„ ted the (ormation o , a 2 . [niow - 

Th. y.h y dro, yl „oup 0- ,h. mi o thy m ldin . „ eri> . (1>e w „ 

n«th„, sulp ho„ yl chiorid. <«5 m U , 3 . 5 w „ .„ ^ * 

. .option o, l-«'-*o, y . S ,„ ity ,. ( .o, / „, ur . nolyl) . 2 . thio[ ^ 

1.25 9) ,„ * y pyri<11 „. (15 mL) „ 5 . c j etio » 

overnight. The reacton was poured onto ice water an* 

«.»....■ r, Ce water and tne Product collected by 

f.ltrat.on. Punf.cat.on wa, accompli S hed by flash chromatography on ,i,ica gel 
by elut.on with ethylacetate.-hexane v/v). The yield was 50%. 

Lithium azide (0.3 g f 6 mMol) wa, dissolved in 20 mL of dry DMF and W2 .. 
deoxy0 1 - m esyl- 5 ,trityl. 9 .0., yxofurano3yl) . 2 . thiot j« 
wa, added. The , olu ti on wa, heated at 85 »C for 2.5 Ll Ve reacZ 
wa, poured onto ice water and the product collected by filtration. P ur ifi ca ti 

CHCl 3 :MeOH (98:2 v/v). The yield wa, 78%. A band in the IR at 2 100 CM* 
,nd,cated the Presence of an al M azide. Th, UV confirmed the pre,ence of a 
Z-tnio thymidine. 

Th. final product wa, prepared by deblocking the 5--hydroxyl group of 3'.ezido- 
3^eo»y.2.thio.5'-tritylthymidine (0.1 g) in 80% acetic acid (5 mL) on a 
steambath for 45 minute,. y.AzidoO'-deoxy^thiothymidine (0.021 g) was 

Z^Z"" 0 ^ SUiCa ^ CHC, 3— 
Example 28; 3'.Azid0.y.de O ,v. ? . , thoxvtnvmidine 

y-Azido-J'-deoxy^-ethoxythymidin wa, prepared by refluxing 3'-azido-3.- 
deoxy-5 -mesylthymidine (2.6 g. 7.5 mMol) in dry ethanoi (25 mL) with two 
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equivalents of potassium carbonate (1,08 g, 7.5 mMol) for five hours- The 
solution was neutralized and taken to an oil in vacuo * The oil was purified by 
flash chromatography on silica gel by elution with ethyl acetatermethanol. The 
desired product was isolated in 39% yield; mp = 98-100 *C. 

Example 29t 3 , -Azido-3 t -deoxv-2-methoxythvmidine 

i * * 

3 -Azido-3 , -deoxy-2-methoxythymidine was prepared from 3 -azido-3'-deoxy-5 - 

mesyithymidine Q.6g, 4.6 mMoi) by the procedure of Example 25, The yield 

was 42%.; mp = 47-51 *C. 

Example 30: 3 , -Azido-2',3 l -dideoxy-5-methylisocytidine 

2,5 , -0-Anhydro-3 -azido-3 , -deoxythymidine (0.35 g; 1.4 mMol) was dissolved in 
15 mL of MeOH presaturated with ammonia and placed in a bomb at 77 *C (oil 
bath) for 48 hours (SUaric and Matulic-Adamic, Helv. Chim. Acta. 63, 2179 
(1980)). By TLC (6:1 v/v CHClj/MeOH) the reaction was incomplete. The 
* solvent was removed in vacuo and the resultant oil placed on a silica gel column 
followed by elution with CHClj/MeOH (6:1 v/v). The appropriate fractions 
were combined to yield 0.14 g (0.53 mMol; 38%) of the title compound; mp = 
107 - 108 *C. 

Example 31: 3 , -Azido-5-chloro-2',3 , -dideoxvuridine 

y-Azido-r^'-dideoxyuridine (0.25 g; 1 mMol) was dissolved in 2 mL dry 
dimethylacetamide (DMAC), cooled to 0*C arid 2 mL of 0.5 M HQ in DMAC 
was added. m-Chloroperbenzoic acid (0.277 g; 1.6 mMol) was added in' two 
portions over ten minutes and the mixture was allowed to come to ambient 
temperature. After two hours, 4 mL H^O was added and the solution filtered. 
The aqueous DMAC solution was extracted with Et 2 0 (3x3 mL) and the Et 2 0 
was evaporated in vacuo to an oil which was applied to a silica gel column. 
Elution with CHCljMeOH (15:1 v/v), combination of the appropriate fractions 
and evaporation in vacuo yielded an oil which was crystallized from Et 2 0 to 
give 58.5 mg (0.2 mMol, 20%): mp = 169-170 *C. 



UV (nm): at pH 1 X max = 276 ( € = 7400), Amin a 239 ( € = 500); at pH 13 A max 
= 274 ( L = 6400), X min = 249 (C = 3800) 



H* NMR (DM SC . d6 ) , 8.29 ^ (lflH|M1 Js5 021 7 5 8 0 

2.63-2.31 (m,2H,H2'); 3.71-3.33 (m,2H,H5') f 

Analysis for C^N^a 

Calculated: C 37.58, H 3.50, N, 24.35, CI 12 32 
Found: C 37.67, H 3.54, N 24.39, CI 12.40 



Example 32: ^Artdo-S-bron.n.r [ri|| . 



3'-A 2 ido-5-br cmo -2-,3'-dideox yU ridine was prepared from >s „ 
2',3'-dideox yU ndine (T.A. Krenitsky, . t al / ' ed ^ ^ 
(0.827 g, 3.3 mMol, by „ m J t l ^ ~' ^ (1983)) 

anhydride (15 m L ) then by brominating J . Jjj^ *** " ith 
acid (0.5 mL) and bromine (0.566 g) The red h d ' ti0n °' 8C8tiC 

«™ -P-ature ,or two h 0U rs. The^ ^ 7 ^ " 

triturated with eth y , ether. The oil wa, disso ved i!1 ^ £i!2 md 

remove the acet y , group . T he desired l-lH^T^ " 
on silica gel by elution with CHCl.MeOH (95-5 7/v Th ^r^'^ 
148-149 -C. 3 U "^- 5v/v >- The y.eld was 32%; mp = 




«— (La. re ~ " quence desw h - 

130 -C. Bd * Chem - ^' 891 ' (1983)); mp , 126 . 

Example 34: V.A-, ;* n . ? > ji_ d | rf __ V4 , . „ ... 

3'-Azido-2';3'-dideoxy.5-trifl U orometh y luridine 



four step reaction sequence. 



was prepared by the folio 



wing 



,8Ves (55 9)« The reaction was stirred at 
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room temperature for four davs Aft„ r.u* . ^ 0217580 

oily Product wa S chroml h . " VBp ° rati °" 1" vacuo , the 

(95-5 / 1 Chr ° mat °9 ra P hed °" ^lica gel by elution with C^TTZ^ 

(«.5 v/v). The product fractions were combined and the solvent d 
vacus. The resuUing o,l was trituratcd Wlt „ ^ ^ J ™ * 
was collected by filtrat.on. The 3'-h y dro*vl w aa .k, ed 
5'-protected uridine (3.0 g, ln ^ et ' " ^ di "° lvin9 

.r,p,.n ylW o spW „, „. 27 „ . nd addi ^ „ r6on ™ £ « 

react,™ wa! stirred „ „ om u overnieM n Z ' 

- MM. The reason w M ,a ken „1 ou 'T'' °" "" , "" t " " ~*« • 
bv »iuH nn >u . 8nd cnromatograohed on ... 

aod Wdin, ,* c o lid. *, ! ! ^ ' V "' 9 <■> "J 

='v. K« IT* (T, ,T! V "X™"*™ «'«J oy th 
*on.i, et_al. (Tetrahedron Letters, 21, p 2683 19sm t„ 

« , nt0 aicN „ omethan .. Th . dieB]oro ^ ; 

«u t ,on „,„, CH 2 C. j:M .OH «5.. 5 v/v) . The ^ J" " ' " * 

mL). The reaction was heated at 90 «r f«. * m,fle ta ' 8 

- - r . — ^ : : : :r::r ;r ^ 

v/v). Chromatography was renin*.* * ^ . ^*3*™euH (95:5 

*- «— «. te TS; p "• 

Cximol. 35= y.A,. da .;..y. rtlrf 

3-A2ido.r,3'-dideoxycytidme was prepared from V-azido^ V did™ 

(2.20, 7. 9 mMo» as ^ HC, salt by the procedure of T T2L ^TTZ 

Mec, ^.,26,89!,^)). The yield wa, 40%; mp . 17 J2 ^' 

Example 36: y^rido-g.y.di^ -,..- 

AAzid -2',3'.dideoxy.5.m thylcytidine waa nr.a-,.,. , 



°° ' • 3 ' diri ''" vv -»-D-<-ihr.fMr ano3vn a d g ni n . 

9-(3-Azido-2',3'-dideoxv-«-n ,;h„» 

mp = 184-185 'C 



0217580 



UV pH lXmax 257nmlmin 230nm 
pH 131 max 2 60nmUin 228nm 

CHN calculated for C^H^N^ 



Calculated: 
F ound: 



C-43.48; H-4.38; N-40.56 
C-43.33; H-A.45; N-40.41 




5'-A C et y 1.3'-azido-3'.deoxythymidlne (0.75 g 2 « mM n 
pyridine (5 mL) and oenzoy, chloride (1 . 4 m * «- Solved in 

room temperature. The reaction wa, stirred 1 ~* W " added at 

water (250 m L ). The pH of the J "'^ the " P ° ured 

wa, extracted with chlo " '^™i-ed to , The product 
-d with M 9S 0 4 and „ ~ £ ^ ^ 

product wa, flash chromatographed on ,Uica oe el Th "* ° Uy 

product wa, collected a, an oil. ' * W " h chloro ^m. The 

H 2 NMR (DMSO-d )• «P n& 7 «sn / 

- 5 6 H, , 6 68 '° 4 - 7 - 50 < m ^H;3N.benz 0y l and 6H), 66.12 (dd 1H J 

- 5.6 Hz, J . 6 . 7 HZf ltH)f M . 55 . 3<96 3 .H 4 .H 5 Mn » r ' 2a ' 
(m,2H,2'H) t 4 , 07 (8 ,3H, 5 . acetyl <1.9 0 (d , 3H , l^"^^ 2 - 2 '" 

CHN calculated for C^H^N.CL 
Calculated: C-55.20; H-4.63; N-16.94 
Found: C-55.29; H-4.64; N-16.93 

Example 41: Threo-V c t. 

* ir»reo-3.A ?l rin.5-brom Q -?' I v.H ; deoxvurid| . n , 
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Protection of the 5'-hydroxy| Q p Quo „» „ A 

t «*yi group of 2'-deoxyund ne with a t f i„h „„i~ 

group was accomplished in the usual manner Th v h h , nylmp *- h >" 
A 3--«ido group was introduced wjth th ; n ; o e ; f - T " ' -hydroxy, was mesylate*. 

deoxy-3,m,s,-5,trity,uridine (22 g, 2 " 
(7.^0, 3 e q , in dimethylformamide a ( 3S0r L 7" T 

react.on was continued for 35 hours. The solution was poured onto 
D and the precipitate collected b y nitration. T he p c w « ^ " 
chromatogrphy on silica ge, eiuted with ch,oroform:methan 0 Q-I /'^ * 
,eld The 5 ,hydroxy, position was w ^ ^ 

steam ath for 25 minutes. After coding, tne tritylcarbinnl ~ ™ ™> 
The f.ltrate w-s reduced u, a thick oil in vacuQ Th „ ,uterM ° ff ' 

flash chromatography on si, ica ge , eluted^w"^ J Q , iS ° lated b " 

The 5 position of thre^ioo.? ^ (85!l5 ^ 

the same procedurT^ oJ^T? ' «* ™*Y 

dideoxyuridine. 6 br ° m,natio " °< ffla!£o-3'..«ido-r ( 3'. 

UV pHU max 280, £ s 9400, J min 244, f s 2 600 
PH 13 Amax 276 I = 6700, A min 251 f = 3700 



H^NMR (DMSO-d )• /snptMu,., , 

3.0 Hz; 6 611 - 86 ^H,3.NH U a.02(,,lH,6H,, 45 .99 

S {4 -° 5 ^'^^ ™ ^ «.* <m,lH,2o,, „.18 

CHN for C 9 H 10 BrN 5 O 4 -0.25 H 2 O-0.1 C-H.O, 
Calculated: C-32.25; H-3.21; N-20.44; Br-23.32 
Found: C-32.17; H-3.21; N-20.33; Br-23.19 

.Example 42: l-Q'-Azidn.?' v.m:^ ft p 

~~ 1 — V' oeo »Y 8 -"-erythro-pp ntofurann^vM- 

2-(ben 2y loxo)-5. methvl ^. nM> . rr; ^ ; ,. nnn| 

Sodium (0.4 g, 17.4 mMoi, 2.6 eq.) was allows ► • 

— «* on. hour. A, t „ Z^STJT^ " 
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organic phase was extracted with water (4 times). After drying with MgS0 4 the 
ethyl acetate was removed in vacuo. The resultant oil was chromatographed on 
silica gel, eluted first with ethyl acetate then with ethyl acetate:methanol (9:1 
v/v). The product-containing fractions was collected and the solvents removed 
in vacuo , yielding an oil. The oil crystallized after covering with ethyl ether; 
m.p. = 125-126.5 4 C. 

UV pH 1 unstable 

pH 13 Xmax 256, £= 10700, Amin 240, £= 8900 

H 1 NMR. (DMSQ-d 6 ): S7.8 (d,iri,j 65 = i.2 Hz, 6H), 67.49-7.38 (m,5H,2-phenyl), 
66.08 (dd,lH,J lt , a , = 5.0 Hz; Jj 2b , = 7.0 Hz, l'H), 65.37 (s,2H,2CH 2 ), 65.25 
(t,lH,J 5 , CH = 5.4 Hz,' 5'OH) 64.36-4.32 (m,lH,3'H), 63.85-3.81 

(m,lH,4'H),^3.7-3.58(m,2H,5'H), 62.53-2.34 (m^H.rH), 61.82 (d,3H,J 5 fi = 
1.0 Hz, 5CH 3 ) 

CHN for C 17 H 19 Nj0 4 

Calculated: C-57.14; H-5.36; N-19.60 

Found: C-57.02; H-5.43; N-19.53 

Example 43: l-(3'-Azido-2' > 3'-dideoxy-»-D-threo-pentofuranosyl)-2-ethoxy-5- 
methyl-4-(lH)-pyrimidinone 

Threo 3 , -Azido-5 , -0-mesylthymidine (1.08 g, 3.13 mMol) [prepared from threo -3'- 
azidothymidine] was dissolved in 100 mL CtOH and treated with NaHCOj (0.26 g, 
3.13 mMol) at reflux for 18 hours. The reaction was cooled and filtered. The 
solvents were removed in vacuo and the residue placed on a silica gel column 
followed by elution with 9:1 (v/v) CHCtj/MeOH. Combination of appropriate 
fractions and removal of solvents in vacuo yielded 0.7 g (2.4 mMol, 75.7%); mp = 
120-122 *C. 

UV (nm): at pH lA max a 260 (C a 9300), Amin a 237 Us 5500), A shoulder = 221 
(£ s 7500); at pH 13 A max = 256 (£. = 10000), Amin a 240 ( C a 7700). 

H 1 NMR (DMSO-d fi ) 67.58 (s,lH,H6), 66.0 (dd,lH,Hl\ J a 2.9, 4.56 Hz), 65.06 
(t,lH,5'OH, 2 a 4.91 Hz), 64.51-4.47 (m,lH,Hy), W.34 (q,2H,-OCH 2 -, J = 7.14 
Hz), 64.10-4.05 (m,lH,H4'),6 3.73 (t,2H,H5', J a 5.62 Hz), 62.82-2.73 (m,lH,H2 , b), 
62.21-2.14 (m,lH,H2 , a), 61.82 (s,3H,50« 3 ), 61.31 (t,3H,-CH 2 -CH 3 , J a 6.65 Hz). 
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Analysis for C 12 H n N 5 0 4 02175 8 

Calculated: C 48.81, H 5.80, N 23.72 
Found: C 48.59, H 5.86, N 23.64 

Example 44: Threo V-M^ v-* *^.^^^ 

IteSS ; 3 ^-^-5'-O-trit yl -3.-decx y -4.(l, 2l ,. triaz0le)thymidine (LM 

mMol) (prepared according to the method of W Sunn n, . • a 

U9an 9 *iw ^ . 9 * Nucle 'c Acids Research 

(1981), 9, 6139) was d.ssolved in 100 m L acetone and 30 ml H O rn , 

with 0.22 g NaSH.xH 2 0. The mixture wa, stirred for 3 ho ?k " 

reduced by ha.f and Extracted with 300 mL CMC £ ^' ^ ^ 

50 mL H 2 0, dried over Na,SO.. the - n ^1 to ""^ ^ 

> , 2. 4 vacuo to yield an o 1. The 5* n 

tnty, group was removed by dissaving this oil in 100 mL 80% HOAc Th" 
«,ut 10 n wa, heated on a steam oath for 2 hours then cooled, diluted with 100 m L 
H 2 0 and fltered. The soivents were removed to vacuo and the oil p.aced on a 

1" , T""' E,Uti0 " 20!l (V/V) CHCU/MeOH, collection of 
approbate fractions followed by removal of solvents in vacuo yielded 0 18 o 
(0.62 mMol; 28%); mp = 65-67 *C. 9 

U =^00);' ^ 1 " ^ S ^ U " 207 ° 0) ' A 8 ^ ' 12m ' X Sh ° U,der ' " 8 
at pH 13 A max * 320 (£ = 18400), A min = 257 U = 1700); 

H* NMR (DMSO-d 6 ) 67.63 (s,1H,H1', J . 2.93, 4.89 Hz), 65.06 (s.lH.^OH), 64.50- 
4.46 (m,lH,H3'), 64.10-4.04 (m,lH,H4.), 63 .73 (d,2H,H5' ( J = 5.61 Hz), 62.78-2 68 
(m,lH,H2'b), 62.20-2.14 (m.lH.Wa), 62.00 (s,3H,5CH 3 ). 

Analysis for C^H^NjOjS 0.1 C 2 H fi O-0.25 H 2 0 
Calculated: C 41.90, H 4.86, N 23.95, S 10.97 
Found: C 41.99, H 4.73, N 23.88, S 10.91 

Example 45: 4-Amino-3'-a 2 «d B .5.brom B .?', T.Hi de0 xvuridin B 

y-Azido-2' f 3'-dideoxyuridine wa, acetylated and brominated according to the 
method of Visser (Synthetic Procedures in Nucleic Acid Chemistry Vol. 1 p 410) 
to give y-acetyl-y.azldo-5-bromo-2- t 3'-dideoxyuridine. This material wa, 
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r acted with 5 equivalents of 1,2,4-triazole and two equivalents of 4- 
chlorophsnyl dichiorophosphate in dry pyridine at ambient temperature for 7 
iJays to give 5 , -acetyl-3 f .azido-5-bromo-4-(l,2,4-triazolyi)-2 , f 3 , -dideoxyuridine as 
a y How oil, in moderate yield. Treatment at ambient temperature with 
ammonia saturated methanol at 0*C for 18 hours gave, after ethyl acetate 
recrystailization and filtration of the resultant crystals, 4-amino-3'-azido-5- 
bromo^'^-dideoxyuridine 173 mg (0.5 mMol, 6.3%); mp r 162-165 *C (dec). 

UV (nm): at pH 1 X max = 300,215 (£= 10700, 12100), A min = 253 (**r 1500); at 
pH 13 A max = 288 ( C = 7300) Amin = 260 (<f = 3900) 

H^NMR (DMSO-d 6 ) 6 3.3 (s, 1H, H6), 67.85 (broad s, 1H, 4-NH,) f 67.05 (broad s ; 
1H, 4-NH 2 ), 66.0 (t, 1H, HI', J = 5.96 Hz), 65.33 (t, 1H, 5»-OH, j"= 5.01 Hz), 64.4. 
4.3 (m, 1H, H3'), 63.9-3.5 (m, 3H, H4', H5 1 ), 62.31 (t, 2H,H2\ J = 6.27 Hz). 

Analysis for C 9 H^N fi Oj8r 

Calculated: C 32.64, H, 3.35, N 25.38, Br 24.13. 
Found: C 32.52, H 3.41, N 25.32, Br 24.04. 

Example 46: 3 t -Azido-5-bromovinvl-2 t ,3 t -dideoxvuridine 

5-Bromovtnyl-2 , -deoxyuridine (BVDU) was synthesized using the method of Jones, 
et ah (Tetrahedron Letters 45, 4415 (1979)) with similar yields. BVDU was 
tritylated and mesylated by the method of Horwitz et ah , J. Org. Chem, 31, 205 
(1966). This product was treated with an equimolar amount of sodium 
bicarbonate in refluxing methanol to yield the 3 l t 2-0-anhydro-5-bromovinyl-2'- 
deoxyuridine. This product was treated with 3 equivalents of lithium azide in 1% 
water/dimethyl formamide at 130 *C. Silica gel chromatography of the crude 
material followed by combination and evaporation of appropriate fractions 
afforded 3'-azido-5-bromovinyI-2',3'-dideoxyuridine as a golden oil; 

UV (nm); at pH 1 X max = 292,247 A min = 270, 238; 
at pH 13 A max = 253, A min = 238, A sh = 284; 

H 1 NMR(DMSO-d 6 )6 8.06(s, 1H, H 6 ), 67.25(d, 1H, -OUCHBr, J=13.4 Hz) 66.85(d, 
1H, =CHBr, J=13, 7Hz) 66.07(t, 1H, Hj,, J=6.3 Hz), 65.30(broad s, 1H, 5'-OH), 
64.42(q, 1H, H yf J=6.3 f 6.1 Hz), 63.86-3.82(m t 1H, H 4 J, 63.68-3.59(m, 2H, H y ) t 
62.47-2.32(m, 2H, H.J. 
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Calculated: 
Found: 



C, 36.89; H, 3.38; N, 19.55. 
C. 36.86; H, 3.41; N, 19.51 



021 758C 



Example 67: Threo 3--A 7i Hn...^ i oro . 2 . 3 ,. diripnvt/ „ ri , ; _ 

The 'title compound was prepared in an analogous manner to 3'-azid 0 5 m 
2..3,dideox y uridine (Example 31) to y ,e,d 0.15 g (0.5 mMol, 25%); J^ ££°' 

UV (nm); atpHli max .- 278, 212 ( r = 8900), X m in . 2 , 0 ( c , 16Qm . 
at pH 13 A max = 275 (/ = 6600), J min = 248 {£ = 33 00 ); 

H,v«, 1( , 2H . „,. , 5 , 2 HI , S , 7 ,., 67K < 

Analysis for C^NjO.Cl 0.1 H 2 O-0.1 C^H.fV 
Calculated: C , 37.85; H, 3.72; N, 23.48; CI, 11.89 
Found: C , 37.94; H, 3.91; N, 23.23.; CI, 11.86 

Example 48: l-Q'-Azida.?', v. rfiH.,,.,.. r n , 

(pentvloxo).4. riH).ovrimiriion»7 

-pynm.d.none wa, prepared by the method used to prepare l-(3'.al id n 3 

example 42). FmaJ punf.cation wa, by HPLC on CIS eluted with 
watenmethanol (3:7, The solvents were evaporated to collect the product alt 



W P H1 \ max 258 nm t s 9400, X mjn 232 nm * a 5900 

pH13 W 256 nm 10600, A 239 nm £ 8200 
NMR taken in DMSO-d6. 



NMR: 



67.81(,,lH,6H) t «6.04(t,lH,J ^. 7H2f VH) 65.28(t,lH,J„ 
«4.43-4.37(m,lH,3'H), ' ' v 



64.27(t f 2H,J 2 _ 0(1CH J= 6.6Hz,2-0(CH,) ) 

«3.88-3.84(m,lH,4'Hji'«.7^3.50(m,2H f 5'CH 2 ) 62.50-2.34(m,2H 2'H) 
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2> 3 an °" J 



CHN f r C 15 H 23 N 5 0 4 1/4 H 2 0 0 21 7 5 8 

Calculated: C-52.7Q; H-6.93; N-20,48 
F ound: C-52.63; H-6.92; N-20.48 

Example 49: 3 , -Azido-3-benzovl-3'-deoxy-5'-mesvlthvmidine 

3'-Azido-5-benzoyl-3 t -deoxy-5'-mesylthymidine was prepared from 
3 , -azido-3 , -deoxy-5'-mesylthymidine by an analogous method to that used in 
Example 40 to prepare 

5 , -acetyI-3*-a2ido-3-benroyl-3 , -deoxythymidine from 
5 , -acetyl.3 , -azido-3'-deoxythymidine; m.p. = 86-88 *C. 

pHl A m . s 259 nm I = 212QQ ; 2 30 r„r, f ■ 64G0 

pH13 X max 265 nm <f = 9600, A min 248 nm £ = 8000 

H 1 NMR (DMSO-d6) 68.00-7.58 (m,6H,6H and phenyl), «6.15<t f lH, J y^.lHz.l'H) 
64.55-4.47(m,3H; 3'H and 5'CH 2 ), 64.12-4.10(m,lH,4'H) 

63.28 (s f 3H,5 , -S0 2 CH 3 ) ) 62.65-2.4(m,2H,2'H), 

61.89 (d f 3H f J 5 6 =1.3Hz t 5CH 3 ) 

CHN for C 18 H 19 N 5 0 7 S 

Calculated: C-48.10; H-4.26; N-15.58: S-7.13 
F ound: C-48.00; H-4.23; N-15,39; S-7.10 

Example 50: Threo 3 , -Azido-2 , ,3 l -dideoxy-5-iodouridine 

5-Iodo-2 , -deoxyuridine was tritylated and mesylated according to Horwitz et ah 
(J. Org. Chem, 31, (1966), 205). This product was heated with 3 equivalents of 
lithium azide in anhydrous dimethyl formamide at 74 *C for 48 hours. Silica gel 
chromatography of the reaction mixture with 20:1 CHCtj/MeOH (v/v) followed 
by combination and evaporation of appropriate fractions gave threo 3'-azido- 
2\3'-dideoxy-5-iodo-5'-trityluridine. The S'-hydroxyl was deblocked with a 
saturated zinc bromide/nitrome thane solution at 0 *C. Silica gel 
chromatography of the crude product using 9:1 CHCIj/MeOH (v/v) followed by 
combination and evaporation of the appropriate fractions afforded threo3'-azido- 
2\3'-dideoxy-5-iodouridine as a solid; m.p. s 80 # C. 

UV (nm); at pH 1 X min = 247; at pH 13 X max = 277, * min = 252; 
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HW ( D MSO-d 6 ) 6 8.37 (,, lHf H6 ), 66.00 (t, 1H, HI', j - 6 „ H . 0 2 1 7 5 8 0 

Anaj ysis for C^N^I 0A c^O. 
Calculated: C 3Q.73, H 3.21, N 16.90, I 30.63. 
Found: _ C 30.93, H 3.09, N 16.61, I 30.94. 

5-methvl-A-(i. 7 ,4., riazol . 1 . vn . ?nuj ,__. ; _ :j ^ 

S'-AcetylO'-azido-^deoxythymidine wa, reacted with 5 „„ ... nti of , . 4 

=.d two equivalent, of 4- C h,oropHeo y , dichlorophospie'te In dry py^ 
at mo.enc temperature for 10 day, Silica 9 e. chromatography of h ^ % " 
product u„ng 1:1 EtOAc/hexane (v/v) followed oy combination and evaporaU 
t e ap Proprial fractions yjelded an ojK Cry8tallj2ation ffom EtoAc ; - 

the title compound as a solid 2.7 g (7.5 mMol; 60%); m.p. = 143-145 -C. 

UV (nm>. at pH 1 ^ . 324,245,215 U = 9300, 10000, 20500), X . = 282 233 
(£= 2100,8200); ™n ™*> i3 > 

81 13 A max s 276 C« * 6000), X mjn s 242 (£ s 2000) 

H W (OMSO.d 6 ) 69.34, 8.40 (2s, 2H, triazolyl), 68.23 IH, H6), 6642 (t IH 
i " a " 17 ^ H "' Hn 62 ' 35 <* * ^ «S 

Analysis for C^h^O, 

Calculated: C, 46.67; H, 4.48; N, 31.10. 

Found: C, 46.58; H, 4.51; N, 31.02. 



Example 52: l-O'-Azido-^-diH 0- O .ervthro-n.nrn,, r „ ,. 

dimethylamino.5-m e thvl-?. riH)- 0 vrimidmnn, 



5'.Acetyl-y.azido.3'-deoxy.4.(l,2,4.trlazol y l)thymidine wa, dissolved in dry 
acetonitrile at ambient temperature under a nitrogen atmosphere. 
D.methylamine, 20 equivalent,, wa, added all at once and the reaction stirred 
for 30 minutes. The solvent, were removed, the residue dissolved in ammonia- 
saturated methanol and the solution stirred for 30 minutes. The solvents w r 
removed and the residue dissolved in EtOAc. The title compound slowly 
Precip iU!ted from solut|on and WM f|Jtered off to g . ve ^ wwte soijdj mp=i57 _ 



at pH 13 X max=287 (* =14000), > min=243 (<f =6800). 



H X NMR (DMSO-d6) 6 7.63 (s,lH,H6) f 6 6.06 (t,lH f Hl\J 3 6.53Hz) f 65.22 
(t f lH f 5'OH f J a 5.2Hz) f 64.37-4.34 (m.lH.W), 63.83-3.80 (m,lH,H4') f 63.65-3.60 
(m,2H,H5'), 63.06 (s,6H,N(CH3)2), 62.29-2.23 (m,2H,H2') f 62.11 (s f 3H f 5-CH 3 ). 

Analysis for c x2 H 18 N 6°3 

Calculated: ' C48.97, H 6.16, N 28.56 

Found: C 49.06, H 6.20, N 28.50 

Example 53: l'(3 , -A 2ido-2 , f 3 , -dideoxv-6-D-erythro-pentofuranosvl)-5-methvl-2- 
(isopentvloxo)-4-(lH)-pyrimidinone . 

The title compound was prepared by an analogous method to that used to prepare 

l-(3 , -a2ido-2 , ,3 , -dideoxy-e-D-erythro.pentofuranosyD-2-(benzyloxo)-5-methy|.4-(lH)- 
pyrimidinone (Example 42). 

UV pHl(nm) A max 258 £ =9000, A min 237*" =6000 
pH13 (nm)Amax 255£ =11000, A min 239^=8000 

H 1 NMR (DMSO-d6): 67.79 (s,lH,6H), 6 6.02 (t f lH f J 2 ,=6.3 Hz, 1»H), 
65.23 (t,lH,J 5 , 0H 5 , H =:5.2 Hz, 5»OH), 
64.4-4.3 (m,3'H and 2-0-CH 2 -CH 2 CH(CH 3 ) 2 ) f 
63.9-3.8 Cm,lH,4'H) f 6 3.7-3.5 (m^H.S'H), 6 2.5-2.3 (m,2'H) 
61.78 (s,3H,5CH 3 ) f 6 1.7-1.5 (m,3H,2-OCH 2 -CH 2 -CH(CH 3 ) 2 ) 
60.92 and 0.89 (d,6H,J=6.3 Hz,2-0(CH 2 ) 2 CH(CH 3 ) 2 ) 

CHN for C 15 H 23 N 5 0 4 

Calculated: C-53.40, H-6.87, N-20.76 
Found: C-53.14, H-6.92, N-20.62 

Example 54: 3-Acetyl-3 , -azido-5 , -0-(3-chlorobenzoyl)-3 , -deoxythvmidine 

To a mixture of S'-azido-S'-O-f^chlorobenzoyD-y-deoxythymidine (0.3 g, 
0.74mMol) and silver cyanide (0.4 g, 3.0mMoI) in 20 mL of benzene, excess acetyl 
chloride (2.6 g f 33 mMo!) was added in several portions. The mixture was stirred 
at room temperature until the starting material disappeared (4 hours) as 
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stablished by TLC CHCl/MeOH 20:1 (v/v). The reaction was n, „ 
filtrate evaporated under re dur^ d Snd the 

P ateo unaer reduced pressure to dryness. The resultina oiiv r 
was chromatoaraohPrt «« .r «u«nng oily r siaue 

mi . . at °9 ra P^d on s.I.ca gel eiuted with chloroform/hexan Mfv/ ^ 
follow d by chloroform to give 0 21 a t64%l nf ,h * • . /v) 

u give u.^i g (64%) of the desired product as an oil. 

UV (nm): at pH 1 A max 273 (£=9000), J min 251 (£=6200); 
pH 13-A max 266 (£ =8800), X min 247 (£=7000) 

I'H), 67.5-8.0. (m, 5H, 6H and phenyl) ' * J l , .2' =6 - 3 Hz « 

Analysis for C 19 H 1B N s O A Cl-0.2 CHC. 

Caicuiated: C , 48.89; H, 3.89; N, U.85; CI, 12.03 

Found: C , 49.05; H, 3.94; N, 14.79; CI, 12.56 

Example 55: 3«A7ido.3-evn a .7.,V-H,^- frit1i „ | 

c=ll.c«d, c= mbl n. d md ^ '«>• Th. . pproprulte fraction! WKe 

y ve crystals of the title compound; mp=l60-l62 *C. 

^(nrn). at pH lX max=276,215 (1=13500,11200), A min=238 (,.-1700); 
at P H 13 J max s2 76 (£=10100), Amin=240 ( f = 3 400) 

H NMR(DMSO-d 6 ) 68.81 ( S ,1H,H6), 66.00 <t,lH,Hr, J=5 9 4H 2 ) fi5 , , „ 

0- .2H, 5 .OH f 3.0H), M . 28 -4. 15 < m , 1H ,H3,, „. 82 _' (m ^ ' ^ 
K2H,H5'), 62.18 (t,2H,H2' f J =5 .75 Hz). ' ' 7 ' 3 ' 5 

Analysi, forCl0 H iiN3O5Q 25H20 

Calculated: C 46.61, H 4.50, N 16.31 
Found: C 46.67, H 4.71, N 16.54 
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pentvloxv-4-(lH)-ovrimidinone 



2 ( 5 , -0-Anhydro-l-(3 , -azido-2\3 , -dideoxy-3-D-^hreo-pentofuranosyl)thymtne was 
added to a solution of potassium t-butoxide (0.5 equivalents) in pentan-l-ol. The 
reaction, was stirred for 2 hours at ambient temperature under nitrogen. The 
solvents were removed in vacuo and the residue applied to a silica gel column. 
Elution with 20:1 CHCl^/MeOH (v/v) followed by combination and evaporation of 
the appropriate fractions yielded a clear oil which slowly formed crystals of the 
title compound upon standing; mp=110-lll °C. 

UV (nm): at pH 1 A max=255 (£=10200), A min=237 (£=6200), A sh=222 (£ =9000); 
at pH 13 A max=251,226 (£=11600,9600), Amin=238 (£=8600) 

H 1 NMK (DMSO-d 6 ) 57.59 (s,lH,H6), 65.98 (dd,lH,Hi\J=2.93, 4.88Hz) t 55.07 
(t,lH,5 , OH f J=5.a2Hz), 64.5-4.47 (m t lH,H3'), 54.31-4.25 (m,2H,-OCH 2 .), 64.1-4.06 
(m,lH t Ha') f 63.73(t,2H,H5\J=5.62Hz), 52.82-2.72 (m,lH,H2 , ) t 62.2-2.14 
(m,lH,H2') f 61.82 (s,3H,5-CH 3 ), 61.75-1.65 (m ( 2H f pentyl), 61.4-1.3 (m t 4H t pentyl) f 
60.92-0.87 (m,3H,pentyl). 
Analysis for C^H^jN^O^ 
Calculated: C53.40, H 6.87, N 20.76. 
Found: C 53.31, H 6.90, N 20.74 

Example 57: l-(3 , -Azido-2\3'-dideoxv-8-D-threo-pentofuranosyl)-2-benzyloxv-5- 
methyl-4-(lH)-pyrimidinone 

The title compound was prepared in a manner analogous to that described for 
l-(3 ! -azido-2 > ,3 , -dideoxy-B-D- threo -pentofuranosvl)-5-methy|-2-pentvloxy-4-(lH)- 
pyrimidinone (Example 56) using benzyl alcohol in place of pentan-l-ol; mp=137- 
139 # C. 

UV(nm>. at pH 1 A max=266 (£=9100), Amin=235 (*=3000); 
at pH 13Amax=256 (£=1150Q),A min=240 (t=9600). 

H 1 NMR(DMSO-d6) 57.6 (s,lH,H6), 67.49-7.37 (m,5H,phenyl), 66.01 (dd,lH,Hl\ 
J=2.52.5.QHz), 65.35 (s t 2H,benzyl),65.1-5.Q (m^KS'OH), 64.5-4.4 (m.lH.HS'), 
64.1-4.0 (m,lH,H4') f 63.77-3.67 (m,2H,H5'), 62.85-2.70 (m,lH,H2'), 62.25-2.15 
(m f lH t H2 , J 61.83 (s,3H,5-CH 3 ). 

Analysis for C 17 H 19 N 5 0 4 0.25H 2 O. 
Calculated: C 56.43, H 5.43, N 19.35. 

Found: C 56.51, H 5.37, N 19.36. 



HDL/OLM/22nd August 1986 



'-*««y"-3-«i^. M> ^ 1 , 2 , 4 . tri , M1 1)u , „. 

.-p.rature „,<„ „ N Mi etBoxi(le ,„ „,, " " «*« 

was ^ „ pH , w,„ . !u , Bf , onlc ic „ rM|n (00 „ ^ » 
..t.rcd o„ ana „. , lltra[e evwra[ed [o • H. >. «- «.» 

UV(nm): at nU 1 I-;,.;:;;, , tnm , 

- r . .--...«-,</» tt»7500), Xmin=239(e=1700); 
■t pH 13 X max=279 (t-6400), > min=243 « =1300). 

HNMR (DMSO-d 6 ) 68.02 (s,lH,H6), 66.08 (t 1H HI' J 5 axu \ 
^63^ 

OCH 3 ), 63.75-3.58 (m, 2H,H 5 '), 62.4-2.3 (m,2H,H2'), 61.59 (,,3H,5.CH 3 ). 
Analysis for ^H^N^ 



Calculated: 
Found: 



C 46.97, H 5.38, N 24.90. 
C 47.06, H 5.40, N 24.86 



Exa mple 59: l-H'-AyiHn t< -i-j — 

(l- 0 yrrolidinvn. 7.(lH). QV r imi Hi n ^. ~ 

5.-Acet y l.3,azido-3,deox y -4.( 1 ,2,4- tr ia 2 ol y l,th ym idine was dissolved in dry 

eton.tr e at amoient temperature under a nitrogen atmosphere. P y rrolidine 
pu.valent,, was added dropwise over 5 minute, and the reaction s Led 0 ' 
hours. The solvents were removed *vacuo to yield an oil. This oi, was di s ^ 
,n ammon,a.saturated methanol at ambient temperature and stirred for 4 hours 
The solven , were removed in^cuo and the residue applied to a silica 

lotion 7r th 20:1 CHCyMe ° H (V/V> f ° ,Wed by ** 

^z«.m.r priat ° fraction9 the u " ~ - • 

UV(nm): at pH 1 X max s 295, 233 (C =15700, 9500), ) min s 253 (c =2600): 

at pH 13 A max=285 (t =15300), A min=241 « =7900). 

H NMR (DMSO-d ) *7 S7 /. >i_n_.^ 

« fU« 6 ) 67.57 (s,lH f H6), 66.02 (t,lH,Hr, J=6.5H 2 ), 65.22 
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( t ,IH,5'OH,J = 5.15Hz), 64.4-4.3 (m,lH,H3'), 63.34-3.77 (m,iH,H4'), 63.67-3.51 
(m,6H,H5\4 pyrrolidine H's), 62.24 (t,2H f H2\J=6.G8Hz) 62.14 (s,3H t 5-CH 3 ) f 
61.87-1.78 (m,4H f pyrroiidine). 

Analysis for Cj^gNgOj 

Calculated: C 52.49, H 6.29, N 26.23 

Found: C 52.37,- H 6.33, N 26.17 

Example 60: l-(3'-Azido-2 , ,3 , -dideoxy-6-D-ervthro-oentofuranosvl)*4*benzvloxv-5 
methvl-2-(lH)-Pyrimidinone 

5 , .Acetyl-3 , -azido-3 , -deoxy-4-(l t 2,4.triazolyl)thymidine, dissolved in dry 
acetonitrile, was added dropwise at ambient temperature under nitrogen over 5 
minutes to a suspension of benzyl alcohol (5 equivalents) and potassium t- 
butoxide (2 equivalents) in dry acetonitrile. The reaction was stirred for one 
hour and the solvents were removed in vacuo. The residue was put on a silica gel 
column and eiuted with 3:1 CHCl-j/EtOAc (v/v). The appropriate fractions were 
collected, combined and evaporated to give a solid. The solid was recrystallized 
from 1:1 CHClj/EtOAc (v/v) and the resultant crystals filtered off to yield the 
title compound; mp=133-134 *C. 

UV(nm): at pH 1 /*max=276 (* =8000), Amin=237 (£=2000); 
at pH 13Xmax=281 U =8100), Amin=237 U=1600). 

H 1 NMR (DMSO-d 6 ) 68.05 (s, 1H,H6), 67.45-7.35 (m,5H,phenyl), 66.07 (t,lH,Hl\ 
J=5.94Hz), 65.35 (s,2H,benzyl), 65.27 (t,lH,5'OH,J=5.20Hz), 64.41-4.31 
(m,lH,H3') 63.91-3.83 (m,lH,H4'), 63.7-3.6 <m f 2H f H5'), 62.4-2.3 (m,2H,H2') f 61.9 
(s,3H,5-CH 3 ). 

Analysis for CjjH^NjOj 

Calculated: C 57.14, H 5.36, N 19.60 

Found: C 57.06, H 5.37, N 1958. 

Example 61: 5 , -Acetvl-3 , -azido-5-bromo-2 , t 3 , -dideoxyuridine 

3 , -Azido-2',3 , -dideoxyuridine was acetyiated and brominated according to the 
method of Visser (Synthetic Procedures in Nucleic Acid Chemistry, 1, 410) to 
give the title compound; mp=112-114 *C. 

UV(nm): at pH 1 A max=279,210 (£-9500,10600), Amin=243 (*=2000); 
at pH 13 A max=276 (* =700), A min=250 (* =4000). 
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^ «.09 (, f JH,acetyi). "*- 00 
An-y-i. for C^^Br 

Pond C,5J1 ' H WNl«.7I.Br21J 4 . 
Found. c 35 . 29> „ ^ „ ^ ^ 




The 5'-hydroxy| g rou p of 5-trifluoromethyl. 2 ' d.„ 

triphenylmethyl group and the J'-hydroJ * de ° XyUr ' dme was P«fet.d with a 
*.* mMol) was reacted at 70 - C with 0 7a uL^ ^ Pr ° dUCt 

The cooied reaction was poured onto i ^ ^ °T ** *« * — 
washed with H 2 Q and purified by flash 1 m " iM,at *' 

acetate (2:1 v/v). Combination of the . Cbr ° mat0 *""*> ««ng hexane/ thv, 
-vent gave O.S3 g of « £ ^ ^ " ^ 

solution of 2inc bromide . n ac P * UCt ' Th " "« <"*oived in a saturated 
100m L ammonium acetate " °' C After 

««•" to dryness in vacuo. The "sidue ° r9amC ''^ " 5 "™'» 

-«B CHC. 3 /CH 3 0h"^ v/v > r ^ PUfified b/ /IaSh tography 

in Wo, ^J^r^ 10 — 

120'C. P w " 0 - 25 '' M ">Mol, 5.3%; mp ua . 

F °«<- C"-51.HJ.23,N:i.75, F17 . 6I) 

«- ... PMir . a ,„„ , c ' e '~ = «*0 .or „ hour , 

compos ., . mp . m,.^*™ 1 ""* " ,,v,nu ' mi. ; 
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Example 64 : l-(3 f -A2ido-2\3 , -dideoxv-6^-erthvro-oent' nfuranosvDuracil 



The 5'-hydroxyl group of 2 , -deoxyuridine (30g, 0-13 moles) was tritylated by the 
method of Horwitz'et al. U Org. Chem., 31, 205, (1966). The y-hydroxyl group 
(12.6g, 0.027 moles) was chlorinated by the method of example 62. The 
dimethylacetamide was removed in vacuo and the thick oil was poured into water 
(500 ml). The product was extracted with ether (3x). The solvent was removed 
and the resultant oil chromatographed on silica gel, eluted first with 
dichloromethane than with 1% methanol in dichloromethane. The product 
fractions were combined and the solvents removed in vacuo. The 5'-hydroxyl 
group was deblocked, without further purification, by heating in 80% acetic acirf 
on a steambath for 20 minutes. Upon cooling, tritylcarbinol precipitated and was 
filtered off. The filtrate was concentrated in vacuo and chromatographed on 
silica gel eluted with ethyl acetate. The 3 f -chloro was displaced by heating in 
HMPA with lithium azide (3 eq.) at 90 # C overnight. The reaction was poured 
into water and extracted with chloroform. The chloroform contained the 
product and was dried with MgSO^. Removal of the chloroform yielded a solid 
which was recrystailized first from ethyl acetate/methanol, then water. The 
recrystailized solids were dissolved in water and applied to a column of XAO. 
.After washing with water the title compound was eluted with ethanol. The 
ethanol was removed in vacuo to yield a solid; mp a 166.5-168.5 *C. 

Example 65: l-ty-Azido-r.y^dideoxvervthrcKd-D-pentofuranosyl-S- 
ethvDuracil 

S-Chloromercuri-r-deoxyuridine was prepared from r-deoxyuridine (lOg, 0.044 
moles) by the procedure of Bergstron and Ruth (J. Carb. Nucl, and Nucl., 4, 257, 
(1977))* r-Oeoxy-S-ethyluridine was prepared by the method of Berstrom etal. t 
(J. Am. Chem. Soc, 100, 8106, (1978)). The 5'-hydroxyl group was protected by 
the method of Example 62. The y-hydroxyl group was chlorinated and the 5'- 
hydroxyl was' deprotected by the method of Example 64. The 3 f -chloro of threo 
y-chloro-r.y-dideoxyurtdine was displaced with inversion of configuration by 
heating in HMPA with lithium azide (5 eq.) at 55 *C for one hour. The title 
compound was purified by chromatography on silica gel eluted with ethyl 
acetate. Removal of solvent from the appropriate fractions gave the desired 
compound; mp ■ 112.5-115 *C. 
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Example AA: l-Q'-Azidn.?. , v.hsw- 
bromovinvl)ura^i| 



o»v-»-D.thr eo . oe ntQf U r ^ f . 



B461 

021 75 



5-Bromovin y |. 2 .. d eox y uridine (BVDU) w„ synthe S i 2 ed bv the m et h ori , , 
al., (Tetrahedron Letter 45, 4415 (1979,5 W1 > h \ °' J ° n "' ^ 

-Vated and mediated b y 7h'e met hoi ^ ^ Or'^ ^ 
(1966)). Thi, product (4<25 _ 6 5 ° W * tZ ^-Si' (J - 0r S- Chem., 31, 205 

«», a,,^, LiN ( 2 ~r ; «- «~ 

poured onto 6 00 ml * ice „ iu , Jtirrln ,. The j£ h ZL™' r " C£i0 " «"» 
HrtflM h, chron,. t09 r,ph y „ . , T T1^ " ."" '" , ~ d "« 

SO* ac.ti. aci, and* heating „„ , „..„, ^V"; T ™" 0 " ,U0 " I0 ° 
compound. Th, reaction w„ d i, u t.! ' ' h0U " <,e0 ""= k " "» 

tri.,1 caroinoL The filtrate waTl - """" U «"™>" 

*. - ch„ m ., ogr , ph rr - - — 

« B cwice from aqueous methanoj. Yield 0«. n 10 tJ , 
165-166 -C. 9 * 1,8 mMo, » 27.7%; mp 

Anal ysia ^rC llHl2 BrH 5 0^.5H 2 0 

Calculated: C , 35.98; H, 3.57; N, 19.07, Br, 21.85 

Found: Cf 3 5 . 98f ^ ^ ^ ^ ^ ^ 

Example 67: l-(3'-A ? iHn. ^ Mif1 - rnt1 . n 

■ 0 ' ae0, ' Y ' > - p - tnr ^"-"- ntofurannt r H-<; - 

methvlisoeytoaina 

l-(3'- A2ido-2^^ i deox y .».D.threo.pentofurano, y l) -2- metho * « 
pyrimidinon. (0.5 g . 2 .Mo,, weT^mbined with J Q 7 T 
with ammonia in a bomb. After 6 da „ , metha " 01 Saturated 

H-ated in an 0 « bath at U-c ZlZ. ^ *"* *« 

purified by cr ystal „ 2ation from °^ ^ ^™ - to dr y ne* and 

with CHCI, and air-dried to oiv/o f^l ^ 8 ° ,id W83 

160 -C 9 169 ' °* 6 mM01 Pn«-*t, mp 158 . 

Anal y ai a forC 10 H u N 6 O 3 l/4H 2 O 
Calc: C 44.36; H, 5.40; N, 31.04 
Found: C, 44.42; H, 5.36, N, 31.04 
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thymine 



y-TritylO'.thrw.y.azido.y.deoxythymidine (LOg, 1.95 mMol) and N,N- 
dimethylformamide dimethyiacetal (Zemlicka, Coll. Czech. Chem. Comm., 35, 
3572 (1972)) (0.93g, 7.8 mMol) were refluxed in 50 mL CHCI 3 for 96 hours. 
Removal of the solvent gave an oil which was further purified by flash 
chromatography using CHCI3. Removal of the solvent gave 0.54g of a foam. 
Deblocking was conducted by heating the foam in 50 mL of 80% acetic acid on a 
steam bath for 2 hours. Trityl carbinoi was removed by filtration after the 
reaction was diluted with H 2 0. The filtrate was taken to an oil in vacuo and the 
oil was purified by flash chromatography using CHClj/EtOAc (2:1 v/v). The 
solvent was removed to give the compound as an oil, 0.20a. 

UV max (nm) at pHl A max = 267 ( *r 8100), > sh = 209 U =8500); 
at pH13 A max = 267 ( £ = 8000). 

H X NMR (DMSO-d 6 ): 6 7.56 (s,lH,H6); 6 6.07 (dd,lH,H r ); 
6 3.17 (s,3H,N-CH 3 ); 6 1.86 (s,3H,5-CHj). 

Analysis for C n H 15 N 5 0 4 - 0.4 HOAc-0.3 H 2 0 
Calculated: C 45.62, H 5.58, N 22.54 
Found: C 45.67, H 5.60, N 22.57 

Example 69: (E)-3-ri-(y-A 2ido-2 , .3 t -dideoxy-8>D-ervthro-pentofuranosvl)- 
l > 2,3.4-tetra hvdro-2.4-dioxo-5-ovrimidinvlV2-propenoicAcid 

2M3eoxyuridine was converted to the 5-chJoromercuri derivative according to 
the literature method, in 96% yield (Bergstrom and Ruth, J. Carb. Nuch, 4, 267, 
(1977)). This product (50g; 1.04 mol) was dissolved in 800 mL dry MeOH 



containing ethyl acrylate (104g; 1.04 mol) and a 0.1N solution of Li 



2 PdCl 4 



in 



MeOH (1040 mL). The solution was stirred for 4 hours then treated with H 2 S for 

2 minutes. The suspension was filtered through a celite pad and the filtrate 

evaporated to dryness in vacuo. The residue was triturated with MeOH to yield a 

solid which was filtered and a dried to give 22g of a white solid. This product 

was tritylated and mesylated by the method of Horowitz et.al . (J. Org. Chem., 

31 t 205(1966)). A portion of this material (7.06g; 10.9 mMol) was dissolved in 

100ml dry MeOH containing NeHCO 3 (0.92g; 10.9 mMol) and refluxed for 6 hours. 

The solvents were removed in vacuo, the residue swirled with 

1 20 t then filtered 
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air-dried to give 6.1g a , a white solid th- ° 2*1 7 5 8 

— The 2 reaction wa ^ pour ^ h rr eated - - • 

washed with H 2 Q. This m a teri a l was then , ' C ' P ' tate coU *««' «d 

at 100 ! C for 4 hours £ ^ ' ^ d 10 °"' B°% HCAC an d 
Precipitate fi, t e red off. The filtrate w as '"^ With H 2° •"«« th. 

- --3 oiI w, disced T;-~z^z: asto 9,ve 8o °- * : 

temperature for 2 hours. The solution w a , a l" t " "* " irred 3t a ™-' 
filtered off and a ir-dried to give 550ma n V ' * * PH 3 « the P^.pitate 
250- C. 9,Ve 550m9 (1 - 7 ™°» of the title compound: mp > 

at pHl . 300 U, mo0) , Amin . 23Q (£ . ^ _ ^ 

at ; H13 j max = 297 ' 266 ( « ■ ^ ™»> ^ - » c ,3,0, s 600 , - 

hW ( D MSO-d 6 ) 58.37 ( s ,lH f H6), 47 . 30 ( , 1H _„ 
.= CH-COOH, 5-15.93H*,, 66 . : .6.06 hlHHi ^ "'^ 66 ' 78 (d ' lH ' 

(m,2H,H2'). ' "- 7 * 3 ' 58 (m ' 2H,H5'}, 62.54-2.81 

Analysis for C^H^NjOg 

Calculated: C 44.59, H 4.05, N 21.67 

F °«"* C 44.45, H 4.06, N 21.60. 



Example 70: (H-Hw^^^ 

7 , ■ r q ' qeo » v -' D-threo-p pnfnf. „ 

itttii^etrahydro-2 4-din*„ «; TT 

° Z '* dl0X0 -' ? -nvnm,dinvn. ? . r jf 

2'-Oeoxyuridine was converted to the 5 chin. 

the literature method, in 96% yield f* * Ch,0r0mercu " **«^ according to 
257 (1977),. This pJl^TfT** " - ^ * ^ ^ NucJ 4, 
containing ethyl ac ry, a te Q 0 4a in. n ^ diSS ° ,Ved in 800 ml ^OH 
MeOHClCOm, The J2Z££~ '™J^ °< W in 
2 -nutes. The suspension wa, fUtered thro^ c ^ IT ^ 
evaporated to dryness in vacuo Th. r« w P3d 8nd the fi,trat * 



HOL/CXM/22nd August 1986 



was tntylated and mesylated by the method of Horowitz et al . (J. Org. Chem., 
31. 205 (1966)). A portion of this material (2.7g; 4.2 mMoi) was dissolved in dry 
DMF (55ml) containing LiN^ (0.62g; 12.7 mHoI) and heated at 70 °C under N 2 for 
24 hours. The reaction was poured onto 400ml of ice, the precipitate collected 
and purifued by flash chromatography. Eiution with 50:1 CHClj/MeOH (v/v) gave 
1.48g of the azido intermediate. This material was treated with 50% acetic acid 
(lOOmL) at*100*C for 3 hours. Dilution with H^O, filtration of the resulting 
suspension and evaporation of the filtrate in vacuo gave 710mg of an oil. This oil 
was dissolved in 50ml of NaOH and stirred at ambient temperature for 2 hours. 
The pH of the solution was brought to 3, the precipitate filtered off and air-dried 
to give 240 mg (0.7mMoI f 50%) of the title compound; mp = 250 °C. 

UV(nm) at pHl A max = 301 (£=19500), A min r 230 ( € = 3600), A sh=249 (£ = 
12700) 

at pH 13 A max r 299,267 (£ * 1400,13200), Amin * 232,239 ( £ = 1200, 7560] 
H 2 NMR (DMSO-dg) 63.13 <s,7H,H6) 57.32 <d t lH f -CH« f 6 = 15.87 Hz) 66.78(d,lH, = 
CH-COOH,Jr 15.62Hz), 66.01-5.98 <m f lH f HW t 65.11-5.98 (m f lH f 5 , OH) f 64.50- 
4.43 (m f lH f H3 f ) f 64.13-4.08 (m,lH,H4»), M.8Q-J.75 (m,2H,H5»), 62.77-3.67 
(m f lH t H3 , ) l 62.30-2.20 (m, 1H.H2 1 ) 

Analysis for Ci2 H 13 H 5°6 - l.SHjO 
Calculated: C 41.15, H 4.60, N 19.99 
F ound: C 41.38, H 4.50, N 20.01. 

Example 71 ; (E)-3-ri-(3 , -Azido-2\3 , -dideoxy-B-D-erythro-pentofuranosyl)- 
(2,3,4-tetrahydro»2,4-dioxo-5-oyrimidinyl}-2-propanoic acid 

The 5 , -trityl-3 , -mesyl-5-propenoate-2 , -deoxyuridine was prepared according to 
the procedure of Example 69. This material was hydrogenated with 10% Pd/C in 
EtOH to give the propanoate derivative. This product was then treated in the 
manner described in the method above to give the title compound; mp = 118- 
120 •C. 

UV (nm): at pHl A max = 265 ( £ = 9900), A min = 235 ( € = 3100); 

at pH13A max = 265 (C =7400), A min = 247 ( £s 5400); 

H X NMR (DMSO-d 6 ) 6 7.68 (s,lH,H6) f 6 6.11-6.06 (rn, lH f Hl'), 6 4.45-4.35 

(mJKHy), 6 3.85-3.80 'm.lhVHV), 6 3.6' 3.53 (m,lH, H50 

Analysis for C 12 H 15 N 5 0 6 

Calculated: C 44.31, H 4.65, N 21.53 

Found: C 44.26, H 4.68, N 21.49 
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Example 72: Clinical Study 



3 1 : Az 1 do-3'-deoxythym,dine (AZT) was administered orally to 2 AIDS patients at 
a dose of 2 mg/kg every 8 hours on days 1 and 2 of treatment. On days 2 and 3 
the patients were also given 500 mg probenecid (PB) every 6 hours and a sinol 
dose of AZT was given on day 3. The peak (C max ) and trough (C . ) levels "at 
AZT on day 3 (after administration of probenecid) were significant^'higher than 
the corresponding levels on day 1 resulting in a 3-fold decrease in the total body 
clearance (Cl/F) and a prolongation in the mean half-life (tl/2) of AZT (0.88 to 
1.73 hr) during the PB treatment. The mean ratio of AZT glucuronide/AZT in 
the urine was marked.y re-cc- froin 7 .3 to 2.4 after the PB treatment. The 
pnn.-cpal pharmacokinetic parameter, of AZT before and after coadministration 
of PB are summarised in Table 1. 

Table 1 



tl/2 
(hrs) 

1.84 
1.61 
1.73 
0.16 

0.87 
0.89 
0.88 
0.01 





Patient 


AUC 


Cmax 


Cmin 


Tmax 


Citot/F 




No. 


(hr*um) 


(wm) 


(wm) 


(hrs) 


(ml/min/70kg) 


1. 


AZT/PB 


10.41 


6.13 


0.15 


0.25 


829.50 


2. 


AZT/PB 


10.00 


6.46 


0.27 


0.50 


921.00 




MEAN 


10.21 


6.30 


0.21 


0.38 


875.25 




iSD 


0.29 


0.23 


0.08 


0.18 


64.70 


1- 


AZT 


3.70 


3.74 


0.00 


0.50 


2333.80 


2. 


AZT 


3.04 


2.51 


0.00 


0.31 


3027.00 




MEAN 


3.37 


3.13 


0.00 


0.41 


2680.40 




iSD 


0.47 


0.87 


0.00 


0.13 


480.17 



Example 73; Antiviral Activtv 



The enhancement of the Anti-Friend Leukemia Virus (FLV) activity of 3'- a2 ido 
3'-deoxythymidine (AZT) by the nucleoside transport inhibitor, dipyridamole 
d,lazep and 6-I(4-nitroben,yl)thioJ-9.*-D. r ibofurano, y i)purine i, shown in Table 
2. FG-10 cells were seeded on a plate one day before they were infected with 
r-LV. One hour after infecting, known concentrations of the test compounds or 
combmations were added. The plates were incubated for 3 days, the m dia 
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replaced with fresh McCoy's 5A media and incubated another 3 days. 
Concentrations of test compound/combinations giving 50% inhibition of plaques 
were determined as shown in Table 2. Neither dipyridamole (10 uM) nor dilazep 
(5 uM) alone had any observed antiviral effect. 

Table 2 

Compound/Combination Azidothymidine EP ^ g (nM) 

AZT 5 

AZT t 1 yM dipyridamole 1 

AZT ♦ 5 uM dipyridamole 0.5 

AZT «*■ 10 uM dipyridamole 0.2 

AZT + 5 uM dilazep 0.5 
AZT + 5 yM 6-[(4-nitrobenzyi)thio]- 

9-B-D-ribofuranosyl)purine 3 

Example 74: Anti-ITP Activity of 3'-Azido-3 t -deoxvthymidine (AZT) 

"A patient having a platelet count of 38,000mm " 5 was diagnosed as having 
thrombocytopaenia purpura (platelet count <100,Q00mm" 5 ) and was treated for 6 
weeks with 5mg/kg of AZT intravenously every 6 hours during which time; his 
platelet count rose to 140,000mm" 5 . Treatment was then changed to 5mg/kg/4 
hours orally for 4 weeks, discontinued for 4 weeks, when a drop in platelet 
numbers, to 93,000mm" 5 after 2 weeks, and to 70,000mm" 5 after 4 weeks, was 
seen. Treatment was recommenced at 5mg/kg/4 hours orally for 5 weeks and the 
platelet count rose to 194,000mm" 5 . A reduction to 2.5mg/kg/4 hours orally 
indefinitely resulted in a slight decrease in platelet count, but not to an extent 
diagnostic of ITP. 

Example 75; Treatment of Kaposis Sarcoma with 3 l -Azido-3 l - 
deoxythymidine (AZT) 

In this study, 9 patients diagnosed as having Kaposi's sarcoma (KS) were treated 

with AZT and the following effects observed. 

A complete cure was effected in one patent. 

Thr e patients exhibited regression of lesions. 

In 2 pati nts the KS remained stable. 

In 3 patients lesions progressed. 



0217580 

The response of = 50% is comparable to that obtained with treatment with the 
preferred current therapy for KS, recombinant a-interferon. 

Example 76: . AZT/Acyclovir Combinations vs. HIV in Vitro 

Using a method analogous to that of Example 79, combinations of AZT and 
acyclovir (ACV) were tested for in vitro efficacy vs. HIV. 

ACV alone showed little activity, a concentration of 16 yg/ml (the highest 
tested) exhibiting less than 30% protection, while AZT at 8uM demonstrated 
100% protection by this method. 

Table 3 shows those combinations of the two drugs required to achieve 100% 
protection. 

Table 3 

ACV (uq/ml) AZT (uM) 



8 
2 
1 
0 



0 
0.5 
1 
4 
8 



These results indicate that ACV potentiates the antiviral activity of AZT about 
3-fold. 



Example 77; AZT/Interf eron Combinations vs. HIV in Vitro 

Peripheral blood mononuclear cells (PBMC) from healthy HIV seronegative 
volunteer donors were obtained by Ficoll-Hypaque sedimentation of heparinized 
blood. Cells were treated with lOyg/mi of phytohaemagglutinin (PHA) and 
grown in medium RPMI 1640 supplemented with 20% fetal calf serum (PCS), 
antibiotics,' 1-glutamine and 10% interleukin-2 (IL-2) (Electronucleonics, 
Bethesda, MD). From 4 to 6 days after exposure to PHA, cells were dispensed at 
concentrations of 4 x 10* cells/ml in 25 cm 3 flasks containing 5 ml medium and 
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rred to as day 0. On day 4 fresh medium was added. Every 3 to 4 days 
eafter, a portion of the ceil susp nsion was removed for analysis and 
aced with cell-fre m dium. Experiments 2 and 4 were terminated after 14 
and exp riments 1 and 3 after 16 days. 

s stocks were cell free supernatant fluids of HIV-infected H9 cells frozen in 
jots at -70 *C. The 50% tissue culture infectious dose (TCIDen) of the virus 
< was 10 /ml. 

• separate experiments were performed using PBMC from different donors 
le 4). In experiment 1, both drugs were added after cells had been exposed 
'irus. Aliquots of 40 x 10 6 cells were suspended in 20 ml of medium 
aining 10 5 TCIDen of virus for 1 hnijr. then v/sshcd 3 times «hd resuspended 
irus free medium. In experiments 2 to 4, cells were incubated for 24 hours in 
ium with or without recombinant a interferon (rIFNoA), then exposed to 
and virus. Virus was added directly to cultures in a small volume of medium 
not washed off. The viral inocuia were 4 x 10^, lQ 3 f and 2 x 10^ TCID 5Q in 
?riments 2, 3 and 4 respectively. Drug concentrations were adjusted at each 
ium change such that original concentrations were maintained. 

Jl experiments, serial two-fold dilutions of a fixed combination of rIFNoA 
AZT were studied. . Each concentration of rIFNoA and AZT used in 
bination was also studied alone to provide points of reference. 

II experiments, duplicate cultures were maintained for each concentration 
for infected and uninfected controls. In experiment 1, 3.2 gM of AZT and 
units/ml (U/ml) of rIFNoA, as well as 5 twofold dilutions of this 

bination, were studied. 

xperiments 2 and 3, 0.16 uM AZT and 12B U/ml of r IF No A, and 3-4 twofold 
:ions of this combination, were employed. In experiment 4, 0.08 uM AZT 
ther with 128 U/ml of rIFNoA, and 2 twofold dilutions of this combination, 
: employed. 

t approximately one week, cultures were evaluated every 3 to 4 days for 
ence of virus. Cells were evaluaitd for HIV antigens by indirect 
unofluorescence; supernatant fluids were evaluated for reverse transcriptase 
activity, virus yield, and for HIV p24 antigen by radioimmunoassay. 
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Tne multiple arug erf ct analysis o. anc * diz.zy v^cvances in . a 

Regulation, (1984), 22, 27-55) was used to caicuiat combined crug effects. 

Data were also evaluated by the isobologram technique, a geometric method for 
ass ssing drug interactions, Th concentration of AZT producing a desired (e.g. 
50% .inhbitory) effect is platted on the horizontal axis, and the concentration of 
rIFNoA producing the same degree of effect is plotted on the vertical axis. A 
line is- drawn- connecting these points and the concentration of the agents in 
combination which produces the same effect is plotted. If this point falls below 
the line, the combination is considered synergistic. 

In experiment 1, all concentrations of AZT were fully inhibitory, making it 
impossible to judge combined effects. In experiments 2-4, a synergistic 
interaction of the two agents was consistently observed (Tables 4-9) # The 
synergism was evident by all measures of viral replication employed, and 
persisted even when the effect of rIFNoA. alone was negligible. Synergy 
calculations were performed by applying the multiple drug effect analysis to RT 
data from experiments 2-4, virus yield data from experiment 2 and 3, and RIA 
data from experiment 4. The isobologram method also indicated synergism. 

Table 4 





HIV 










Inoculation - 


HIV added 


Timing of Drug Addition 


ExDeriment 


Method 8 


rrciD 50 ) 


rIFNoA 


AZT 


1 


A 


10 5 


0 


0 


2 


B 


4 x 10 3 


-24 hours 


0 


3 


a 


10 3 


-24 hours 


0 


4 


B 


2 x 10 3 


-24 hours 


0 



(a) method A: 40 x 10* cells were suspended in 20 ml of medium 

containing 10 5 TCIDjg HIV for 1 hour at 37 *C f then washed and 
resuspended. 

method B: Indicated amount of virus was added to 2 x 10* cells in 
medium; cells were not subsequently washed. 
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Table 5 
Experiment 2 -Dav 10 

Ejects of rlFNloA and AZT on mean reverse transcriptase values (cpm/10 6 cells 



:n«>V 



AZT(uM) 



rIFNoA (U/ml) 
16 32 64 123 



q 205 173 150 193 169 151 

0.01 159 85 

0.02 HO « 

0.04 71 10 

0.08 31 4 

0.16 7 1 



Table 6 
Experiment 3 - Day 13 
Effects of rIFNoA and AZT on mean RT values (cpm/10 6 cells x 10 ) 

rIFNoA (U/ml) 



AZT(uM) 


0 


16 


32 


64 


0 


157 


143 


117 


117 


D.02 


51 


10 






0.04 


10 




0 




0.08 


2 






0 


0.16 


5 









0 
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Effects o 


\t f I^KU A 

1 nr f^jQA 


and AZT 


AZT(uM) 


0 


21 


0 


32 


5 


0*02 


8 


1 


0.04i 


4 




0.08 


1 





Table 7 

Experiment & -Dav 11 02175 8C 



~. values lcpm/10° cells x 10 J ). 
rIFNaA (U/ml) 

128 

4 2 



Table 8 
Experiment 3 -Dav n 

Effects of rIFNaA and AZT on virus yield (TCIO 50 /ml). 

rIFNaA (U/ml) 

***** a if a « ni 

.02 i 0 4-8 1Q 1.9 

•04 1Q.3 <iq1>9 



.08 10 1 ' 9 i 9 

.16 < 10 1- 9 <10 



<10 1,9 
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Experiment 4 -Day 14 
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£'fccts of rIFNoA and AZT on HIV p24 a 

IFNoA (U/mi) 
^ZTy'uM) 0 32 



C.04 25-30 
0.08 11.2 



§1 123 



0 200-300 100-200 50-100 25 . 30 

0.02 100-200 2.2 



1.0 



HIV p24 levels are presented as ng protein/mi. 



Table 10 

rombination Indices for AZT and rIFNoA Calculated from RT Data. 

Combination Indices at Different 
Percentages of RT Inhibition 





Dav in 








Exoertment 


Culture 


50% 


90% 


95% 


2 


7 


2.14 


0.34 


0.23 


2 


10 


0.37 


0.30 


0.28 


3 


6 


0.26 


0.73 


1.39 


3 


13 


0.12 


0.15 


0.17 


3 


16 


<0.01 


0.02 


0.05 


4 


8 


0.01 


0.03 


0.04 


4 


14 


0.02 


0.07 


0.12 



CI. value, are determined by solving the equation for different degree, of RT 
inhibition. CI. value, <1 indicate, synergism. The C.I. value, given were 
obtained using the mutually non-exclusive form of the equation; values obtained 
using the mutually exclusive form were always slightly lower. 
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021 7580 

y-Azido-y-d oxythymidine and 8 known antibacterial agents (listed in Taoie II) 
were each treated with N,N-dim thylformamide for 30 minutes. Microliter 
dilutions were prepared using Wellcotest broth. 

Prior to synergy testing, MIC determinations were made for each compound 
individually against the test organism ( E.coli CN314). Table 11 shows the MIC 
endpoints of each drug for E, coli CN314. 

Two-fold serial dilutions of test drugs or y-azido-y-deoxythymidine were 
prepared in "flat-bottom" or "transfer" microliter plates, respectively. Plates 
containing the appropriate dilutions were combined, resulting in a series of 192 
dilutions/combination. Controls consisting of compound alone were also 
included. The highest concentration of any drug used, was twice its MIC value 
(Table 11). 



Test .plates were inoculated with a bacterial seed culture containing 
approximately 5 x 10 5 CFU/ml and were subsequently incubated at 27 °C for 18 
hours. The wells were scored for bacterial growth or no growth, and the MICs 
determined, 'fractional inhibitory concentrations" (FICs) were calculated from 
MIC values by dividing the MIC in combination by the MIC of each single agent. 
The sum of the fractions (sum of the fractional inhibitory concentrations) was 
then calculated. A result of about 0.5, or less, is indictive of synergy. 

Table 11 

Minimal Inhibitory Concentrations (MICs) of Test Drugs Alone 



Compound 


MIC (uq/ml) 


Tobramycin 


OA 


Fusidic acid 


1000 


Chloramphenicol 


3.1 


Clindamycin 


100 


Erythromycin 


25 


Rif ampicin 


6.2 


3*-A2ido-3'-deoxythymidine 


1.0 


Trimethoprim 


0.125 


Sulphadimidine 


32 
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Results jf :ne synergy experiments are shown in Table 12. 

Table 12 

Synergy Studies 1 : Combinations of AZT and Other Antibacterial Agents 
Combination " Optimal MICs (ug/ml): 





Druo/AZT 


RC Index 


Tobramycin/AZT 


0.2/0.125 


0.25 


Fusidic acid/AZT 


250/0.03 


0.28 


Chloramphenicol/ AZT 


1.6/0.06 


0.31 


Ciindamycin/AZT 


12.5/0.25 


0.375 


Erythromycin/ AZT 


6.2/0.25 


0.5 


Rifampicin/AZT 


3.1/0.06 


0.56 


Trimethoprim/ AZT 


0.004/0.5 


0.504 


Sulfadimidine/AZT 


0.25/0.125 


0.375 


rvamnlft 79: Anti-HIV Activity of 3'-Azidonucleosides in Vitro 



in v,tro activity of 3'-azidonucleosides (drugs) was assayed in two cell-lines; H9 
(OKT4* T-cell line, permissive to HIV replication but partially resistant to the 
cytopathic effect of HIV) and TM3 (T-cell clone, specific to tetanus-toxoid, 
immortalised by lethally irradiated HTLV-I and selected for quick growth and 
sensitivity to the cytopathic effect of HIV). 

The inhibitions assay was performed as follows: TM3 cells were stimulated by 
antigen-plus irradiated (4000 rad; 40 Gy) fresh autologous peripheral blood 
mononuclear cells (PBM) and cultured in complete medium containing 15% (v/v) 
interieukin 2 (IL-2, lectin-depleted; Cellular Products, Buffalo, NY) 6 days 
before assay. ATH8 cells were used without the antigen stimulation. After pre- 
exposure to 2 ug of Polybrene per ml for 30 min, the target T-cells (2 x 10 ) 
were pelleted, exposed to HIV for 45 min, resuspended in 2 ml of fresh medium, 
and incubated in culture tubes at 37 «C in 5% COj-containing humidif.ed air. 
Control cells were treated similarly but were not exposed to the virus. The cells 
were exposed continuously to IL-2 and drug. When ATH8 cells were used in this 
assay system, five" virus particles per :sll were the minimum cytopathic dose of 
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virus. In the cell coculture experiments, 5 
HIV RF-H-producing H9 cells or uninfectec 
T cells. At various time points, the 
aheemocytometer under the microscope 
method! 

Results are shown in Table 13. 



X 10 4 lethally irradiated (10,o;Q 2^)7 5 8 0 
H9 cells were adaed to 2 x 10 5 target 
total viable cells w re counted in 
by the tryptan blue dye exclusion 



Table 13 



Compound ED ^yM) 

3 , -Azido-2\3 , -dideoxycytidine 10 

3 , -Azido-5-bromo-2\3 , -dideoxyuridine 5 

3 , -Azido-5-bromo-2\3 , -dideoxycytidine 5 
(E)0-[l.(3 , -Azido-2\3 , .dideoxy-B-D-eryUiro- 

pentofuranosyl)-l f 2,3,4-tetrahydro-2,4-dioxo- 

5-pyrimidinyl]-2-propenoic Acid. 100 



Example 80 : In Vitro Antibacterial Activity of 3 l -Azidonucleosides 

Table 14 demonstrates the in vitro antibacterial activity of 3'-azidonucleosides 
in terms of Minimum Inhibitory Concentration (MIC) against various bacterial 
species. 



The standard used was trimethoprim (TMP) and the medium used was Wellcotest 
sensitivity Test Agar plus 7% lysed horse blood. 

Table 14 



Organism MIC (uo/ml) 

Compound StBndar 





1 


2 


3 


4 


5 


6 


7 


8 




E.eoll 


0.1» 


>100 


10 


0.1» 


10 


0.1» 


10 


10 


MOO 


Salmonella tyohimurium 


Q.l» 


10 


10 


0.1* 


MOO 


10 


10 


>100 


0.5 


Salmonella typhosa 


0.1» 


0.1» 


10 


0.1» 


0.1» 


10 


10 


0.1* 


0.1 


Entero. aeroqenes 


Q.l» 


10 


>100 


>100 


100 


10 


10 


MOO 


0.5 


Cttro. freundii 


10 


10 


10 


0.1» 


10 


10 


10 


MOO 


0.5 
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1) 3 : -Azico-3'-deoxy-4-thiothymidine 

2) 3'-AzidoO'-deoxy-5 , -0-acetyl-4-thtothymidine 

3) 3*-Azido-3'-deoxy-2-deoxy-2-thiothymidine 

4) 5 , -Acetyi-3 f -a2ido-3-benzoyl.3'-deoxythymidine 

5) i-(5 , -0-AcetyiO , -a2ido-2\3 , -deoxy.B-D-ervthro- 
pentofuranosyi)-5-methyi-4-(l,2 f 4.tria20l-l-yi)- 2(lH)-pyrimidinone 

6) l-(3 , -Aiido-2\3 , -dideoxy-8-D-ervthro-pentofuranosyl)- 
2-(benzyloxo)-5-methyl-4-(lH)-pyrimidinone 

7) 3 , -Azido-3'-deoxy-2-methoxy thymidine 
3) 3 , -Azidu-3-bramo-2 : > 3 : -dideoxyuridine 
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f4f 1- A COm P° un d of formula 

f "T 

'or use in human or veterinary— 

2- A compound according to claim 1 wherein A . 

thymine derivative or a uridine derivative 1" ' 3 
«S -figuration, f or use in human „ ^ -up i, in the 

3 ' A " mP ° Und aCCOrdi "9 ^ ciaim 1 wherein A i, . th ■ 

Und,ne and the azido group i, in t l h ym ' n6 deriVat *' Ve ° r a 

m human or veterinary therapy. ~ Confiau «tion, for use 
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R 3 




01) 



wherein R 1 ia hydro*v m.. 

-.amino, ^J^Z^Zt^ ^ — 

heterocycJe; * 9r ° UpS be,n 9 optionally li nked to form a 



" 2 " hydr ° 9en ' «*. ■«*'. -roy, or sulphonate; 



is *-vdrrvy. mercapto, amino t triazolyl, alkylamino, dialkylamino, the alkyl 
grcuss being optionally linked to form a heterocycle, aralkoxy, aikoxy or 
aikylthio; 

R a is alkyl, substituted alkyl, halo, perhalomethyl, hydroxy, aikoxy, cyano, nitro, 
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl or hydrogen; or a 
pharmaceutical^ acceptable derivative thereof, 

for use in human or veterinary therapy. 

5. A compound aceordmn tn Haim A therein 

R 1 is hydroxy, mercapto, aikoxy or amino; 

R* is hydrogen, methyl, Cj ^ alkanoyl or benzoyl; 

r' is hydroxy, mercapto, amino or substituted amino; and 

R^ is hydrogen when R^ is amino or substituted amino and halogen, 
perhalomethyl, C 1 . 3 alkyl, C 2 _j alkenyl or substituted ethenyl when R 5 is 
other than amino or substituted amino, for use in human or veterinary 
therapy. 

6. A compound according to claim 1 wherein A is an adenine derivative or a 
guanine derivative, for use in human or veterinary therapy, 

7. A compound according to either of claims 1 and 6 of the formula 




(IDA 



wherein R 6 and R 7 may be the same or different and are selected from ammo, 
hydrogen, hydroxy, mercapto, alkylthio, alkoxy, aralkoxy, cyano or aikylamino;' 
or a pharmaceutical!^ acceptable derivative thereof, 

for use in human .or veterinary therapy. 

8. A compound according to claim 7 wherein 

ts ammo, alkylamino, mercapto, hydroxy or ^ alkoxy; and 

R is amino, C.^ 2 !kylsrr.ino or hydrogen, for use in human or veterinary 
therapy. 



9. A compound according to any of claims 1 to 8 for use in the treatment or 
prophylaxis of a gram negative bacterial infection. 

10. A compound according to claim 9 wherein the said infection is an 
Escherichia coli. Salmonella dublin, Salmonella tvphosa . Salmonella 
typhimurium. Shigella flexneri . Citrobacter freundii . Klebsiella 
pneumoniae, Vibrio cholerae . Vibrio anquillarum . Enterobacter aerooenes . 
Pasteurella multocida. Haemophilus influenzae . Yersinia enterocolitica . 
Pasteurella haemolytica. Proteus mirabilis or Proteus vulgaris infection. 

11. A compound according to any of claims 1 to 8 for use in the treatment cr 
prophylaxis of a retroviral infection. 

12. A compound according to claim 11 wherein the said infection is a human 
retroviral infection. 

13. A compound according to claim 11 wherein the said infection is a 
veterinary retroviral infection. 

14. A compound according to either of claims 12 and 13 wherein the said 
infection is a lentiviral infection. 



A compound according to either of claims 13 and 14 wherein the said 
infection is feline leukaemia, equin infectious anaemia or caprine arthritis 
encephalitis. 



16. A expound according to any of claims 11, 12 and 14 wherein the^o 1 7580 
infection i» an HTLV, hepatitis B or E3V infection. 

17. A compound according to claim 16 wherein the said HTLV infection is an 
HTLV-I or HTLV-II infection. 

13. A compound according to any of claims 11, 12 and 14 wherein the said 
infection is an HIV infection. 

19. A compound according to any of claims 1 to 8 for use in the treatment or 
prophylaxis of AIDS. 

20. A compound according to any of claims 1 to 8 for use in the treatment or 
prophylaxis of AIDS-related complex. 

21. A compound according to any of claim, 1 to 8 for use in the treatment or 
prophylaxis or persistent generalised lymphadenopathy. 

22. A compound according to any of claims 1 to 8 for use in the treatment or 
prophylaxis of the asymptomatic AIDS-carrier state. 

23. Use of a compound according to any of claims 1 to 8 in the manufacture of 
a medicament for the treatment or prophylaxis of any of the infections or 
conditions described in claims 9 to 22. 



f 

? 
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A compound of formula 




(I) A 



wherein B is a purine or pyrimidine base linked at the 9. or 1 
respectively, or a pharmaceutical* acceptable derivative thereof 
comb.nat.on therapy with at .east one further therapeutic aoent ' 

23. A expound of formda (I)A, or a pharmaceutical.y acceptab,e derivativ 
Hereof, for use in combination therapy according to claim 24, where ^ 
two act.ve agents are present in a potentiating ratio. 

c.a!m er 2 r tiC COmbinati ° n ° f 3 C ° mP0Und °' f ° rmu,a (I)A « scribed in 
• cla.m 24 or a pharmaceutical.y acceptab.e derivative thereof, and at least 
one further therapeutic agent. 

27. A combination according to any of claim, 24 t , 26 wherein the second 
agent „ a glucuronidation inhibitor and/or a renal excretion inhibitor. 

28. A Q co-bination according to any of claim, 24 to 27 wherein the second 
agent is an inhibitor of glucuronidation. 

29. A combination according to any of claim, 24 to 28 wherein the second 
agent 1, significantly glucuronidated in vivo. 

30. A combination according to any of claim, 27 to 29 wherein the second 
agent i, probenecid, aspirin, acetaminophen, lorazepam, cimetidine 
ramt.dine, zomepirac, clofibrate, indomethacin, ketoprofen or naproxen. ' 

31. A q combination according to any of claim, 24 to 26 wherein the second 
agent ., a nucleoside transport inhibitor. 

32. A combination according to claim 3! wherein the second agent i, dilazep, 
d.pyridamo«e, 6-r<4-nitrobenzoy.)thi o ^0-O.ribofuranosy.) purine 
papaverine, mioflazine, hexob ndine, UdoHazin , or an acid addition salt 
thereof. 



HD| /Hi M/?0'K A .*«».••* (no/ 



W 0 * * w w <M* 



33. A combination according to eny of claims 24 to 26 wherein the second 
qgent is a further th rapeutic nucleoside. 

34. A combinat-ion according to claim 33 wherein the second therapeutic 
nucleoside has the formula 



N 



H_N N 



(A) 



CHX CHCH-OH ~ 

v < :• 

wherein Z is hydrogen, hydroxy or amino; and | 

I 

r- 

X is t 

s 

t 

(a) an oxygen or sulphur atom or a methylene group and Y is a hydrogen £ 
atom or a hydroxymethylene group; or 

(b) a methyleneoxy group (-OCH 2 ) and Y is a hydroxy group; 
and pharmaceutical^ acceptable derivatives thereof. 

35. A combination according to claim 34 wherein the second agent is 9-[(2- 
hydroxy.l-hydroxymethylethoxy)methyl]guanine f 2-amino-9-(2-hydroxyethoxymethyl) 
purine or 9-(2-hydroxyethoxymethyl)guanine. 

36. A combination according to any of claims 24 to 26 wherein the second 
agent is an antibacterial agent. 

37. A combination according to claim 36 wherein the second agent is 2,4- 
diamino-5-(3\4\5'-trimethoxybenzyl) pyrimadine or an analogue thereof, 
sulfadimidine, rifampicin, tobramycin, fusidic acid, chloramphenicol, 
clindamycin or erythromycin. 

38. A combination according to any of -laims 24 to 37 wherein B, in the 
compound of formula (I)A or its pharmaceutical^ acceptable derivative, is 
a thymine r si due. 



39 ' A combination accordi™ > 8 * 6iCC 

" ^^^T" 38 — - ~ 7580 

— y , 4 o fMTOi „ h 

* e m human or 

42 ' A co mbination accofd 

P-P^axisoran yofthe nf ° Cia ' m « 'or use in ^ 
22. '"'actions or condi H — , treatment or 

— - u «cribed in „ 



of a ^^^ - T r * ng 10 ° f ^ » to ,0 in tn 
• * compound of f„ rmul> „, 

or tnrombocytopaenia 

Use of a e 0m 

lament f 0 \T '° «•*» » in the 

8 for th « treatment or » rn ^ . "Manufacture of » 

*w* o, „ y of th , conai ^; 



47. A compound of formula 



HO 



p/ 



N 3 



serein C is a purine or a Pyrimidine base , 

respectively, and pharmaceutic^ acceptable d P ° Siti ° n 
than y acceptable derivatives thereof, other 

(a) co-pcj.-.di of formula (IB wherein r i. 

esters; r 5 "^'pnosphate 

natives of the compound of formula (IB wherein r • 

(c) compounds of formula (IB wherein r /•% * . 

5 , ri „ therein C is (i) a 5-bromovinyJuridine or 

-tnfluoromethy.uridine residue and the 7-azido group is i t h e 
imhro configuration; („, a uridine residue and the 3 -azido ore 
m the threo configuration; and (iii) a 5 iodn or , , 9 " " 

anrt rho v - • or 5 - f, uorouridine residue 

an h -azido group is in the er^thro or threo configuration; an 5- 

0-tr,tyl denvatives of such compound,; 

compounds of formula (IB wherein r n * . 

cytidine residue and the • Jdo T ' °r 

ana the 3 - a2I do group .s ,n the threo configuration- (ii) 
a 5-Huorocytidine residue and the 3'. a ,id„ „. ~ . ' 

of m . , m . th>lc ; ti r-: 

group .s ,n the threo or er^thro configuration; 

Tclll'laT °' C ° mP0UndS ° f KB) wherein C is a 

4-chloro-2(lH) pynmidinone or 4-aH-l,2,4-tria*oM-vn 2fu-n • . 
(optionally substituted at the S^sition ' n " 0, . 1 - y,) - 2(1H) ^" m ' d *^« 

the J'- a *id« „~ • • * f,UOr,ne or meth y'> and 

the 3 -az.do group is ,n the erythro configuration; 



(d) 



(e) 
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(f) 
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th V-0-f(4.meihoxyphenyl)diphenyImethy|]derivative of the 
compound of formula (IB wherein C is a cytidine residue and the y. 
azido group is in the ervthro configuration; and 

the S'-O-trityl derivative of the compound of formula (t)B wherein C 

i» an adenine residue and the 3'-azido group i, in the threo : 

configuration. 



48. A compound of formula (I)B, or a pharmaceutical! y acceptable derivat.ves 
thereof, a, claimed in claim 47, according to any of claims 1 to 3. 



HOL/Ol.M/?Rfh Aimnt 



to 8 f comprising either: 

(A) reacting a compound of formula 



HO 



(III) 



(wherein A is as defined in claim 1 an n 



®) reacting a compound of formula 




(IV a) 



OVb) 



-pi 

MM. R j « J, „ J, „« R J ma R 7 respeeUv . ly nprmn 
corresponding desired groups; or 
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<C) reacting a compound of formult 



°217580 




(V a) or 




(V b) 



(wherein R*, R 2 , r3 r 4 r 6 7 

functional equivalent 'thereof, wTth a com! 'V''^ d8imS 4 3nd 7) « * 

ribof U rano,v, rino at the 1-posiJ f TeT " 

Position of formula (IVb> or ""pound of formula (IVa) or the 9- 

(D) when A of the compound of formula m • 



HO 



-O 




Py 



(VI) 



" rzz=.'^z-^:~ z 

Oi) when a pharmaceutically acceptable derivativ. „f 

:::::: -r* - sJL ~ ^ *~ ~ 
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50. A pharmaceutical formulation comprising, as active ingrecien;., a v:j.:.^ wiiC 
scror£:.-.g to any of claims 1 to 8 or a combination according to any of claims 
24 to 40 together with a pharmaceutical!/ acceptable carri r therefor. 

51. A formulation according to claim 50 which is sterile. 

52. A formulation according to claim 51 adapted for administration by injection. 

53. A formulation according to claim 50 adapted for oral administration. 

54. A formulation according to claim 53 in the form of a tablet or capsule. 

53. A process for the preparation of a formulation according to c~y of claims 50 
to 54 which comprises bringing the active ingredient into association with the 
pharmaceutical^ acceptable carrier therefor. 
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1* A process for the 



Preparation of a compound of formula 

C 




8461 Process 
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(I)B 



where.n C „ a pu r , n e 0 r a pyrimidine base linked at the 9- or 1 OQ <> 

respectively, and pharmaceutic... ~ eeQtahi . „ " P ° S,t '° n 

than ^ piaole denvatives thereof, other 



(a) 



(b) 



(c) 



(d) 



~tr°th 0fmU,a (I)B ' " ^ 3denine ' ~ — 

cyt,d,ne or thym.ne base, and their 5 , mont , or 5 , tripnosphate 

derivir^TK 5 ''°" trityl ^-^^-esulphonate) 
derives of the compound of formula (IB wner ein C is . uridine 
base and the 3'-azido group i, i n the erythro configuration; 

compounds of formula 0)8 wherein C is (i) a 5-oromovinyluridine or 
5.tnfluoromethy,uridine residue and the 7-azido group is in the 
er^ro conf.guration; (ii) a uridine residue and the 3'-azido group i, 
•n the threo configuration; and (Hi) a 5-iodo or 5-fluorouridine residue 
and the 3-azido group i, in the er^thro or threo configuration; and 5'- 
O-tntyl derivatives of such compounds; 

compound, of formula (1)8 wherein C i, (i, , 5-bromovinyluridine or 
cyt,d ne re„due and the y-azido group i, in the threo configuration; (ii) 
• 5-fluorocytidine residue and the 3'-azido group is in the erythro 
conf.gurat.on; or (iii) a 5 .methylcytidine residue and the 3^ 
group i, in the threo or erv^hro configuration; 



(e) 



(g) 



— > * u. ^ cXi^r fMiaue - - - 

the S'-O-tritvi 

cr 'tyl derivative of the 

" res idue an, " ^ °» 

"figuration; 3 -" ,do Voup i s in the ^ 

comprising either: 

(A) re8Cting 8 C ^Pound of f 0fmuJa 



HO 



an) ' 



(wherein A is a purine or pyrimidine base other th 
1-Pos.tion respectively, and M r.^^ ^ ^ « * -r 

9rcu P ) or a derivative ^reof, ^J^T'" *** * °* 
- - P~ group int0 the desireJ^Cor^ * ~« 



(8) reacting a compound of form ula 




R 4 



(IVa) 




(IVb) 



N 3 



(wherein R 1 , R 2 R 3 B 4 -6 7 

« 4 . * -! resent the group, R* r2 , r 3 

cyano, aiKy.amino, the ai M ^,27 1 °' 7""' ^ ^y, 

P bemg optionaJly Jinked to form a heterocyde,- ' 
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R* is hydrogen, acyl, alkyl, aroyl or sulphonate; ° * ' ''oou 

R 3 is hydroxy, mercapto, ammo, triazoiyi, alkylamino, dialkylamino, the alUvi 
group, b ,ng optionally linked to form a heterocycle, aralkoxy, aJkoxy or aJkylth.o; 

^ • 

« is alkyl, substituted alkyl, halo, perha.omethyl, hydroxy, a.koxy, cyano, n.tro, 
aIkP.nyl, substituted alkenyl, alkynyl, substituted alkynyl or hydrogen; and 1 

R 6 and R 7 may be the same or different and are selected from amino, hydrogen, 
hydroxy, mercapto, a,ky,thio, aikoxy, aralkoxy, cyano or aikyiamino; or precursor 
groups t erefor, providing that at .east one of rJ. rJ, R > apd R * 
a) or at .east one of the groups r« an. p 7 ,, f=^aVb) represent, a precurl 
group with an agent or under conditions serving to convert the said precunor . 
group(s) into the corresponding desired groups; or 

(C) reacting a compound of formula 





(V b) 



(wherein R , R , R , R* R 6 and R 7 are as defined) or a functional equivalent 
thereof, with a compound serving to introduce the desired ribofuranosyl ring at the 
1-position of the compound of formula (IVa) or the 9-position of formula (IVb); or 

(D) when A of the compound of formula (I) is a purine residue, reacting a purine of 
formula (V b) with a pyrimidine nucleus of formula 



HO 




(VI) 
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J - * pro«„ , cco 

acceptable w 

, e d r 'vativ e 

2 PO ' C I-« a, ^or a( n ino; 
R is h ^ogen, metn , 

a 4 . ed 8m "*>; and 

" h ^9en, when • 

* * Proce„ ac 

^« y purinenucieo aidef or *T 1 *» »e preparation 
wherein ^"naceutic^ accepted" " ^^-J'- 

P We denva "ve thereof, 

R « amino, C -it. . 

1-4 alMammo or hydrogen. ^ """"W «"d ? 

*• A Process accordi na to 

5 * A process accordi 



" process according to anv nf , 

configuration. e 3 qroup is ,• 

» 's in the threr, 



? ' A Pr0CeM for '"'Preparati 



^"9 a compound of formlTa °' ' Pharrn8Ceutica ' Nation 



comprising 




(DA 



«"*t*noi, lpurinearn 



8 * A Pr ° CeSS as c '*-ea- in claim 7 wherein t„ . 

a Potentiating ratio . the active agents are present in 

excretion inhibitor. 9 8 9,UCuron '^tion inhibitor and/or a renal 

I0 * A Pr ° Cess '» Preparation of a comh" • 

—Wm, c lm .„ din ., rmi(i ^ « 4 .c, t . minop ^ 
""pro,*, or„. pro ,„ "™""«. "oflbra.., 

indomethacin. 

13. A process for the or 

.=2 .:r— = — — 



acid addition salt thereof. ' ,ldoMa " ne . or an 

0 wr,ere 'n the second agent is a f., M K 
' nucleoside. 9 S 8 furt "er therapeutic 

16. A process for the preoaratmn 

i'oT S 




wherein Z is hydrogen, hydroxy or amino; and 



CHX CHCH.OH 
Y 2 



X is 



(a) an oxygen or su.ph« r atom or a methy.ene group and Y is a hydrogen 
atomorahydroxymethylenegroup;or 9 

(b) a methyieneoxy group (.OCH 2 ) and Y i, a hydroxy group; 
and pharmaceutical^ acceptable derivative, thereof. 
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19. A process for the preparation of a cognation according to claim l8 
where.n the second agent is 2.A-diam i no-5-<3^ 5 ,trilho,y ^ 

f«.d,c ac.d, chloramphenicol, clindamycin or erythromycin. 

20. A process for the preparation of a combination according to any of claim, 

to 19 wherein B, in the compound of formula (I)A, or its pharmaceutical^ 
acceptable derivative, i, a thymine residue. * 

21. A process for the preparation of a combination according to claim 3a 
where,n the compound of formula (l)B is 3'-azido-3'-deo*ythymidine. 

22. A process for the preparation of a combination according to claim 21 " 
wherein the second agent is 9-(2-hydroxyethoxymethyl)guanine. 

23. A process for the preparation of , pharmaceutical formulation comprising 
bnng,ng a compound of formula (I)A, according to claim 7, or a 
pharmaceutical acceptable derivative thereof, into association with a 
pharmaceutical^ acceptable carrier therefor. 

24. A process for the preparation of a formulation according to claim 23 in which 
the ingredients are sterile, 

25. A process for the preparation of a formulation according to claim 24 wherein 
the said formulation is adapted for administration by injection. 

26. A process for the preparation of a formulation according to claim 23 wherein 
the said formulation is adapted for oral administration. 

27. A process for the preparation of a formulation according to claim 26 wherein 
the said formulation is in the form of a tablet or capsule. 



28. 



A process for the preparation of a formulation according to any of claims 7 
to 27 comprising 1) preparing the compound of formula (I)A, or a 
pharmaceutical!/ acceptable derivative thereof, by the process of any of 
claims 1 to 6 and ii) bringing the said compound into association with the 
second therapeutic agent and/or a pharmaceutically acceptable carrier 
therefor. 
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